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Throughout the laboratories of all industry the 
name TAG always has been the accepted syno- 
nym for thermometer precision and dependabil- 
ity. Backed by the know-how acquired through a 
century of manufacture, TAG etched-stem ther- 
mometers, in both Extreme Precision and Standard 
grades, not only meet all specifications exactly, 
but give unequalled service in the most critical 
tests. Literature describing TAG ASTM Thermom- 
eters, AP] Hydrometers, and other laboratory 
instruments, available on request. 
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C. J. TAGLIABUE CORPORATION (N. J.) CMslssbe! 


591 Frelinghuysen Avenue Newark 5,N. J 
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FROM tons to microns—never underestimate the 
importance of precise pressure control of your proc- 
esses. The effect of slight pressure inaccuracies has 
proven to be more far-reaching than is commonly 
suspected. 
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Proper handling of pressure problems necessitates a 
full line of pressure elements—not just making one 
element do for a variety of applications. The complete 
line of pressure equipment, and broad knowledge of 
its application, available through The Brown Instru- 
ment Company is unsurpassed. 








Accuracy and control quality are part of the story; 
minimum hysteresis effect and far greater over-load 
protection are ‘additional factors that make Brown 
Pressure Gauges the finest available to industry today. 
An interesting catalog on pressure gauges is now 
available. Send for Catalog 7000. 

















THE BROWN INSTRUMENT CO., 4482 WAYNE AVE., PHILADELPHIA 44, PA. 
DIVISION OF MINNEAPOLIS - HONEYWELL REGULATOR CO. 


Offices in principal cities of the United States, Canada and 
throughout the world. 
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® Now, instead of standing on a step 
ladder—as when reading long range, 
single column manometers—the op- 
erator can read high range pressures, 
vacuums, and differentials from the 
floor level. 

This new manometer development— 
the DUAL-TUBE, Meriam Model 
M-100 — consists of two separate 
manometer tubes in the same case— 
each tube with individual well. The 
left tube has a scale increasing up- 
ward; the right tube a scale increasing 
downward. Both tubes are connected 
in parallel to the same pressure source. 


The instrument is ideal as a calibrat- 
ing standard manometer for checking 
flow meters, pressure gauges, and 
other secondary units operating on 
pressure or vacuum principle. It is 
direct reading. Since both tubes indi- 
cate the same reading, the operator 
can choose the one most convenient. 
It helps avoid accidents, saves time 
and effort in reading. Of simple, rug- 
ged construction, it is built in accord- 
ance with Meriam standards of ac- 
curacy and sensitivity for long, reli- 
able service. Ask for Catalog Sheet 
M-100WM. 


THE MERIAM 
INSTRUMENT COMPANY € 


10958 MADISON AVENUE + CLEVELAND 2, OHIO 
WESTERN DIVISION: 
1418 Wilson Ave., San Marine 9, Calf. 
IN CANADA: Peacock Bros., Ltd., Montreal 
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Technical Articles 
A NEW TYPE OF ELECTRICAL INSTRUMENT. 
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THE STORY BEHIND 
ACCURACY TO SPARE 


The many products to which cold- 
awn seamless tubing is now being 
pplied require accuracy from any num- 
r of standpoints. For pointer tubing, 
e instrument manufacturer wants pre- 
ise strength-to-weight ratio for balance 
nd to withstand striking a stop pin. 
or Bourdon gauges, shape, size, and 
etallurgical properties must be accu- 
Fate for reliable indication of the slight- 
st pressure variations. The mechanical 
Dencil manufacturer requires dimen- 
ional accuracy for perfect fit of com’ 
bonent parts. The electronic user seeks 
oncentricity for coaxial conductors. 
ow ever the tubing is used, all manu- 
acturers usually stress one characteris- 
ic that must be carefully observed in 
ubing production. 
} Accuracy is no accident. Its fulfill- 
nent requires a production system in 
which supervisors fully understand the 
se to which each length of tubing will 
be put. Production men, in turn, must 
be instructed properly and must possess 
specialized skills to carry out such high 
standards. 

Tooling, for example, can be only 
the best. No makeshift practices can be 
tolerated. Moreover, these tools must 
be checked frequently to make certain 
they are in perfect condition with dupli- 
rates ready if needed. 

The metallurgist’s position in main- 
aining accuracy is highly important. 
e must properly specify heat and load 
ycles for each anneal and take respon- 
sibility for conformance of the finished 

aterial with the customer’s order. 

The chemist is also important in Pre- 
Kision Tubing manufacture. His contri- 

ution of knowledge of lubrication and 

leaning methods are vital to tool wear. 

Op accuracy is impossible if tools 

hange from the beginning to the end 

f a production run. If mineral base 

ubricants are used, sulphur content is 

ital. With water soluble lubricants, 
mstaining is a major problem. In either 
ase, proper cleansing methods must be 
evised, 

Finally, the inspector must be skilled 
in the use of instruments. He must have 
at his disposal all specifications and be 
Bable to apply his instruments so that 
only tubing which meets specifications 
is released. 

Thus, it can be seen that Precision’s 
production requires a combination of 
gmany skills. Each individual directly in- 
volved must possess years of know-how 
and the firm desire to do a good job. 
Accuracy to Spare must result from 
team work to spare in any industry. 
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PRECISION MADE FOR 
PRECISION PRODUCTS 


When you specify seamless tubing— whether it's 
for instrument pointers, Bourdon gauges, metal- 
shielded wire, mechanical pencils, or any one of 
a number of products—here, at Precision, 
accuracy is our watch-word. Inside diameter, 
outside diameter, wall thickness—all dimensions 
are held to close tolerances, often exceeding 
those specified. In this way the over-all accuracy 
you want in your finished products is consistently 
carried out in our part of their manufacture. 

Sizes of Precision Tubing cover a range of out- 
side diameters from 0.500” to 0.010”, with wall 
thicknesses down to 0.0015”. Available in alumi- 
num alloys, brass, copper, nickel, monel, or 
other non-ferrous alloys—each length of Preci- 
sion Tubing can be preformed to the shape you 
specify . . . ready on good delivery. 


When Precision Counts—Count on Precision 


CISION TUBE CO. 


3824-26-28 TERRACE ST PH DELPHIA, PA 
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PROTECTOR wee “A aid 
‘OR emperatures 
BOILERS In Only 10.6 Minutes! 


Remarkably fast, this new Speedomax equipment offers sages, are of course usually included in the installati 
a definite advance in protection for large boilers. With it, Couples are connected to the Speedomax equipment in § 
the shift operator can “tour” the temperatures of 160 tubes banks of 20 each, and appropriate alarms are includ 
in a little less than eleven minutes. He can stand and Records When Desired 
watch the readings as they are automatically indicated ; 01 
Speedomax will record them for later examination and The Speedomax automatically measures these temp: 
tor the shift log. tures at a rate of one every 4 seconds. Signal lights w 


; meeere ne on for each couple, and as long as temperature rema 
In either case, readings are supplied in such rapid rota- ' 


tion that it is generally possible to determine the exact 
point at which any high or low temperature first develops, 
even though the condition may later spread to othe 
points. This speed thus helps both to detect and to iso- 
late trouble. 


correct the instrument merely indicates . . . does 
record. It can be made to record at any time, however, ! 
merely throwing a switch. Or if any temperature reaches 
its predetermined limit, an alarm sounds and the Spe 
omax automatically records until switched off. Also 

inate Aa bank or banks of couples can be switched out at any 

I'he installation procedure is familiar to most power ae vice teil ital Cenc 
, a , eae thus concentrating on areas otf special interest. 
engineers. The power company’s staff simply makes up 


thermocouples and attaches them to the tubes which they For further information about these equipments, pli 
decide will give the most useful temperature readings. write Leeds & Northrup Company, 4955 Stenton A 
Conventional-type couples, at points outside the gas pas- Philadelphia 44, Pa. 


Substantially The Same Equipment Can Be Used For Turbine and Generator-Bearing Temperatures 


LEEDS &€ NORTHRUP CG 


N-33A-463(3) 








La MEASURING INSTRUMENTS + TELEMETERS - AUTOMATIC CONTROLS - HEAT-TREATING FURNACES — 
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Instruments 


F. BEHAR, Editor 


“Forgotten” Instrument Men 


OST subscribers (other than those 
whose secretaries attend to such 
) are familiar with the renewal 
n sent by our Circulation Depart- 
tent. This form has blanks for ‘“‘Com- 
ny” and “Products Manufactured” to 
e filled in. 
“One loyal subscriber has renewed 
fear after year, but he has not filled in 
e blanks because he could not fill them 
He is not the only one (a simple 
tionnaire cannot be universally ap- 
ble) but this year he has kindly 
ten the trouble to explain why. His 
Her is of such general interest that 
we print it in full: 


nstruments Publishing Co. 
Sirs: Up to now I have been ignoring 


Yyour questionnaires because I work for no 


one. employer and no products are manu- 
factured, 

Iam writing this because I cannot answer 
Mwithout explanation and complaint. I am 
omplaining about the fact that instrument 
‘manufacturers and dealers seem to ignore 
‘the man in the field who is called upon to 
nstall their equipment and turn it over to 
he owner in a satisfactory operating con- 
dition. 

I am a journeyman electrical wireman. 

sell no equipment directly. I install equip- 

ent furnished by others, chiefly salesmen 
hose prime interest is to sell the product. 

he equipment is usually bought through a 
urchasing department on orders from some 
engineer in some office, perhaps in the same 
office, perhaps miles removed, who, on ar- 
ival of the article, looks at it, remarks how 
ice! and then retains the instruction sheets 
or his own files, leaving the instrument to 
be put into operation by us, the men who 
do the work and sweat and swear until it 
works properly. 

I think too little consideration has been 
given the man in the field. In the smaller 
plants I have found myself in the position 

any times of advising and recommending 
o the owner or manager a particular type 
of instrument for the problem at hand so 
hat indirectly we are the actual salesmen 
nvolved in that transaction, 

Now to illustrate. During the last year 
only I installed (was foreman in charge of 
installing) 

(1) A 3500-hp. high-voltage motor, watt- 
neter-controlled, having a contact-making 
vattmeter, two recording wattmeters, tele- 
phone type d-c. relays, power factor meter, 
and the customary switchboard panel in- 
struments, 

(2) A Sperry Gyrocompass 
jiaries, 

(3) Several Brown 
ing equipment. 

(4) Control equipment on biological in- 
subators. 

(5) Control equipment on warming ovens 
in a large candy factory. 

(6) Photocell controls on wrapping ma- 
shines, 

(7) Generating unit including all control 
quipment (voltage controls) and all instru- 
nents including frequency and synchroni- 
zation, 


and auxil- 


instruments on dry- 


(8) All wiring for 387 different instru- 
ments in a pilot plant for a large oil com- 
pany’s laboratories including several still in 
the experimental stage, 

In all the foregoing the only company 
having an instrument department was the 
oil company. All the others were supplied 
through the engineers employed by the elec- 
trical contractor whose main concern was 
sales. 

Now to the reason I am taking the maga- 
zine: Primarily because it is one way of 
finding out what is on the market and in 
a limited way to find out how it works so 
that I may be able to install it intelligently 
when I meet it in the field. 

In the foregoing I spoke mainly from my 
own experience but I firmly believe that it 
applies in varying degree to all electricians 
working in the industrial field whether they 
are in charge or merely in a crew. I think 
that it is nearly as important to have an 
instrument installed satisfactorily as it is 
to sell it, for an unsatisfactory job means 
a lost customer. 

What I have been trying to point out is 
that we in the electrical business, the ulti- 
mate installers, are indirectly the men re- 
sponsible for a large part of the repeat 
sales and that our approval or disapproval 
of a product counts most with the smaller 
owner, who, in the aggregate, is the largest 
purchaser, 

Now with the above explanation I feel 
that you will understand my answer to your 
questionnaire. 
Oakland, Calif R. CHISHOLM 

When this letter was referred to your 
editor, it brought to memory other ex- 
amples of Instrument Men placed in the 
awkward position of having to install 
instruments without printed or mimeo- 
graphed instruction sheets. The plight 
of these men has been publicized several 
times* and various helpful measures 
were taken locally and temporarily, but 
no one has ever proposed a COMPLETE 
and PERMANENT solution that would not 
be prohibitively expensive. No national- 
ly-recognized organization has even 
taken the first step, namely, to discover 
and define the elements of the problem. 
Therefore we repeat what we preached 
before: 


There is a crying need for general 
agreement on definitions of the four 
terms: “Installation,” “Care,” “Mainte- 
nance” and “Servicing”; also for better 
understanding as to the dividing line 
(or lines) between the maker’s and the 
user’s responsibility. 


*See in particular the editorial entitled 
“Installation,” “Care,” “Maintenance” and 
“Service,” Instruments, March 1941, pages 
51 and 72, discussing actual cases which 
had been reported at the February 1941 
meeting of the ASM&C. 


THE MAGAZINE OF 
Measurement 
and Control 


To which we should have added (and 
now add) 

“...to define the responsibilities of 
Instrument Men who are neither makers 
nor users but who install, adjust and 
place into operation the maker’s instru- 
ments in the user’s plant or lab; and 
to keep such Instrument Men supplied 
in advance with up-to-date and specific 
instruction sheets.” 


No Can Do 


NOTHER subscriber, after thanking 
Instruments for James Spencer’s 
serials on servicing indicating instru- 
ments, requests a similar serial on the 
“troubles of the Recorder- 
Controller.” PERHAPS he was jesting. 
CERTAINLY, all manufacturers of self- 
balancing potentiometers and bridges 
supply complete instructions. A serial 
on ALL servicing details of ALL these 
instruments would run to thousands of 
pages and would be 99% what is avail- 
able from the makers. 


Scientific ——> Industrial 
Industrial ——> Scientific 
F we again labored the point that 
today’s scientific instruments are to- 
morrow’s industrial instruments, you’d 
be bored. Another point—made several 
times on this page—deserves to be 
heeded. It is that the time has passed 
for any new measurement method to be 
embodied in an assembly made up en- 
tirely of newly-designed components. 
Instrument designers and builders in 
research laboratories have a _ perfect 
right to take pride in their work , 
BUT — when a physicist brings the 
sketch of a new apparatus, there’s no 
logic in designing and fabricating new 
bolts and nuts or new binding-posts, is 
there? Well, there’s no logic in design- 
ing and building new resistors or tubes 
or amplifiers or millivoltmeters or re- 
corders when such components are on 
the market. Anyone who has recently 
visited laboratories where new measure- 
ments are being made has noticed that 
some of the wonderful new “machines” 
are equipped with control boards re- 
sembling control boards in industrial 
plants and—like plant jobs—made up 
of regular catalog items: not a special 
in a carload. 
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This photograph of the Exposition does not adequately bring out its size. Actual length of the Exhibit Floor 
in the Auditorium (as marked on architects’ plan) is 


225 feet 7 inches; extreme 





width is 103 feet 4 inches. 


Southern California Meter Association's 
Twenty - first Anniversary Instrument Exposition 


AILED by disinterested report- 

ers as “the largest and most 

complete exhibit to be held in 
the West in many years,” a Measure- 
ment and Control Exposition was held 
October 22 and 23 in the Municipal Au- 
ditorium at Long Beach (about fifteen 
miles south of Los Angeles) California. 
Fifty manufacturers, institutions, engi- 
neering firms, etc., displayed their prod- 
ucts and services. 

Sponsor was the Southern California 
Meter Association, which last summer 
completed twenty-one years of distin- 
guished service. A quarter-century ago 
the oil boom in Southern California had 


brought with it tremendous flows of nat- 
ural gas. The problem of standardizing 
the measurement of this gas led, indi- 
rectly, to the formation of the SCMA. 
Many companies were engaged in gas 
production, use and distribution. They 
all used orifice type primary elements 
and differential-pressure type metering 
instruments, but they used various types 
of installations and widely-different 
methods of interpreting and computing 
their meter charts. So inaccurate were 
the measurements and the computing 
methods that a discrepancy of five per- 
cent between supplier and receiver was 
considered “within reason.” 


Early in 1927, the need of an “4 
zation had become acute. Led by T. k 
M. Smith of the Industrial Fuel Sup) 
Co., a group of men working with mete 
and instruments for the various utilit 
and oil companies handling natural ga: 
in the Los Angeles Basin area decide 
to form an association for exchangin 
information and ideas and for estal 
lishing and adopting standard metering 
procedures. 

Twelve of these men, representing 
twelve different companies, met on Ju 

, 1927, in the offices of the Industria 
Fuel Supply Co., in Anaheim for 
preliminary organization meeting. Tv 
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sks later, a general meeting in Ana- 
‘aim was attended by 57 men from 15 
rent companies. At this meeting 
founded the association which now 
« a membership of over 400. 

It is interesting to note that 42 of the 
yinal first year’s membership of 132 
» still members of the association; 
d that all but one of the past presi- 
lents are still members. 

T,. K. M. Smith was selected first 
president. B. M. Laulhere of the Mid- 
y Gas Co., (now Southern California 
as Co.) was named vice president and 
ter became its second president. R. N. 
Brown, Union Oil Co., served as sec- 
retary and E. C. Spencer, California 
asoline Co., as treasurer. Drafting of 
e constitution was the work of the by- 
laws committee, of which W. M. Brad- 
ford, West Coast Refining Co., served 
as chairman. H. E. Thompson, Los An- 
geles Gas and Electric Corp., also con- 
tributed a great deal to the committee’s 
efforts. 





DUAL PURPOSE 

“The activities of this Association 
shall at all times be guided by a dual 
purpose: (a) To ascertain the facts 
wherever differences of practice, pro- 
cedure or opinion regarding fluid 
meters, instruments or controllers ex- 
ists, to duly substantiate same by prac- 
tical and scientific methods, and report 
same in formal papers designed to be 
filed among the archives of the Associa- 
tion, to the end that the resulting ma- 
terial or information may be equally 
javailable to all members. (b) To com- 
pile a booklet of systematically arrang- 
ed information pertaining broadly to 
fluid meters, instruments or controllers, 
and publish the same over the name of 
the Association.” 
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Dinner meetings are held each month; 
manufacturers or their sales represent- 
atives, who are sustaining members of 
the association, are given a chance to 
display new equipment, usually with 
demonstrations. 

The June meeting is the “Low-Jinks,” 
when election of officers and a show 
take up the evening. February is the 
month of the annual Hi-Jinks.” 

Technical papers presented before the 
association are mimeographed and 
mailed to all members. Members also 
receive new data sheets or revisions de- 
veloped for the association’s handbook. 

The SCMA has four classes of mem- 
bership: active, associate, sustaining and 
affiliated. Active membership is extend- 
ed to those engaged in the actual meas- 
urement and control of fluids; associate 
membership is open to those connected 
with the design, manufacture or sale of 
fluid meters, regulators or any equip- 
ment pertaining to the measurement or 
control of fluids. Sustaining member- 
ship is extended to any firm, company or 
corporation employing individuals as 
set forth in the two classes listed above. 
Affiliated membership is for anyone not 
heretofore classified, but who is inter- 
ested in the measurement and control of 
fluids. Life Membership awards have 
been conferred on four members in rec- 
ognition of their notable work: B. G. 
Williams, fifth president and one of the 
founders, now retired from Southern 
California Gas Co.; B. M. Laulhere, 
second president and also one of the 
founders, now on medical leave from 
Southern California Gas Co.; Gordon 
S. Duncan, General Petroleum Corp., 
former secretary; and J. A. Gendron, 
charter member, now retired from 
Southern California Gas Co., and affil- 
iated with Refinery Maintenance Co. 

Through the joint efforts of the 
SCMA., the California Natural Gasoline 
Association and the Pacific Coast Gas 
Association, several bulletins on proce- 



























SCMA President J. C. Groenewegen (left) visits The Instrument Publishing Company’s 
booth at the Exposition. (Center) IPC President Rimbach; (right) IPC West Coast Man- 


Some SCMA Notables 

J. C. GROENEWEGEN, President. Joined 
SCMA in its first year. Served as Chairman of the 
Program, Instrumentation, and By-Laws Commit- 
tees; also as Vice-President and in other capaci- 
ties. (Instrument Foreman of Shell Oil Co., with 
which be bas been for the past twenty-five years.) 

E. P. VALBY, Vice-President, has held various 
offices and served two years as Standards Chair- 
man. (Gas Engineer, Richfield Oil Corp.) 

G. H. FORSTER, Jr., Secretary-Treasurer for 
the fifth year and Past President; also Secretary 
of Exposition Committee. (Gas Dispatcher, The 
Texas Co.) 

J. E. GESNER, General Chairman of Exposition 
Committee. (Sales Eng. Reliance Regulator Corp.) 

C. G. CORTELYOU, Assistant Chairman of 
Exposition Committee, is a Past President and 
served also as Auditor, Program Chairman and 
Vice-President. Known as ‘“‘the man behind the 
Exposition.”’ (Job Engineer, General Petroleum 
Corp.) 

3. &. 
year, also Housing Chairman, 
Exposition Committee. (Test Engineer, Signal Oil 
& Gas Co.) 

H. M. KEMMERER, Auditor. 
Engineer, Southern Counties Gas Co.) 

B. E. POWELL, Standards Chairman. (Instru- 
ment Engineer, Standard Oil Co. of California.) 

R. F. FIELDS, Membership Chairman. (District 
Sub-Foreman, Southern California Gas Co.) 

F. G. CARTER, Entertainment Chairman, (Man- 
ager, California Specialties Co.) 

R. T. FURLONG, San Joaquin 
man for the fifth year. (District Gas 
The Texas Co.) 

O. W. MUFF, Publicity Chairman. (Manager, 
Robinson Orifice Fitting Co.) 

MERRILL BERKLEY, Assistant Publicity Chair- 
man. (Berkley Engineering G Equipment Co.) 

G. W. STEVENSON, Exposition Committee 
Publicity Chairman. (American Meter Co.) 

J. A. TILL, Gas Companies’ Representative on 
Exposition Committee. (So. California Gas Co.) 

R. E. ROGERS, Member Exposition Committee. 
(The Foxboro Coa.) 


ADAMS, Program Chairman for second 


also Treasurer of 


(Division Field 


Valley Chair- 


Engineer, 


dure for the measurement of natural 
gas by the orifice meters have been de- 
veloped and ave used as standard prac- 
tice for all the companies on the West 
Coast. Also, recognizing the widespread 
need for courses of instruction in the 
various branches of measurement engi- 
neering, the SCMA organized an educa- 
tional department, made up of outstand- 
ing measurement engineers of Southern 
California. 

Today the SCMA is recognized as a per- 
manent agency for interchange of expe- 
rience and knowledge among men whose 
interests lie in fluid measurement; and 
the results will continue to be passed 
along to the companies represented in 
the membership through improved 
measurement practice. General benefits 
accrue also from greater uniformity in 
metering and measurement accounting. 

In 1927, a 5% discrepancy was con- 
sidered ‘within reason’; today some 
flows of butane are measured by orifice 
meters and the average difference be- 
tween the buyer’s and the seller’s 
meters, over a 30-day period, is FOUR- 
TENTHS OF ONE PERCENT. 

ACKNOWLEDGMENT.—The writer takes 
pleasure in acknowledging his indebted- 
ness to Petroleum World (Los Angeles 
14, Calif.). Much of the material on 
these two pages has been copied word 
for word from articles and “shorts” 
prepared by the editorial staff of that 
magazine and from an article by J. C. 
Groenewegen prepared also for that 
magazine.—M. F. BEHAR. 
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A New Type of Electrical Instrumen: 


By KEATS A. PULLEN, Pratt Institute, Brooklyn, N. Y. 


APID development of the electrical] 
Res electronic fields during the 
past few years has produced 
many new measuring problems. In ad- 
dition, mechanical requirements have 
become more stringent because of vi- 
bration conditions in aircraft, railway, 
automotive and portable welding, radio 
and other equipments of all types. 
Mechanically, a movement injury is 
either damage of the pivot and/or pivot 
cup; or destruction of proper 


ties. The ring on which the coils move 
is either cast or laminated. The cast 
form would be made of Alnico V or 
similar material; the laminated form, 
of low-loss transformer steel. In the 
latter case additional coils (not shown) 
are required to supply the magnetic 
field for operation. The polarities of 
magnets and moving coils are indicated 
in Fig. 1, as is the direction of the 
moving coils. 





alignment of the pointer and 
deflecting element and/or the 
balancing weights. The pivot 


may have its point deformed LS 
or the pivot cup jewel may be at 
chipped or cracked if high ; 
vibration or shock stresses Painter 


occur along the movement 
axis. If the vibration or shock 
is applied normal to the axis, 
the poising of the movement 
may be impaired by a shift in 
position of any of the masses 
of the system. A sufficiently 
strong shock may render the 
movement inoperative. 

Electrically, better efficiency in a 
light-weight movement is needed. Im- 
proved control of scale distribution is 
likewise needed — to help eliminate 
errors resulting from shifts of pointer 
position and to permit wider use of 
sensitivity-control technique. 

These problems call for a new 
approach. 





THE NEW APPROACH 


One possible solution to these prob- 
lems is the use of a double-moving-coil 
system (see Fig. 1). In this solution the 
coils are mounted on opposite end of 
support frames which carry the pivots 
at the center. The pointer itself is an 
extension of the upper frame. The two 
coils are connected in series to produce 
magnetic fields of the indicated polari- 


*First manuscript, received in May 1947, 
was author’s Doctorate Thesis: Was not 
suitable for Instruments. This is a revised 





version.—EDITorR. 
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there is a 50-degree range a 
magnet on either side of th. }», 
having magnetic leakage of t 
polarity, the moving element 
over this range. The resultin; 
ment has electrical charact: 
similar to those of the d’A: 
movement. Under mechanical! 
however, the coils, which are th: 
iest elements, will be deflected yy; 
they contact the magnet structy; 
which will cushion them a) 
prevent stresses high enoug 
to cause damage. 

In the other form, the lam 
nated transformer steel sts 
tionary section is used wit 
| exciting coils for the produ 


Move. 
istics 
~ ynval? 

Shock 


heay 


Springs tion of the magnetic field. | 
° this form, the moveme): 
Ring | measures the scalar produc: 


of two currents. The excite 
coils are connected to yie! 
| two opposing electromagnets 
As a result, the leakage fly 
again is high. With the sta 








The operation of the movement when 
using a pair of magnets on the sta- 
tionary structure depends upon the flux 
leakage across the ring. This leakage 
takes place from the outer surface and 
edges of the ring as well as from the 
inner surface. Since the relative cur- 
rent and flux directions on all four 
surfaces give motional force in the 
same direction, all the copper in the coil 
is effective in producing instrument 
torque. Moreover, the two coils can be 
connected in such a manner as to yield 
additive torque. 

Using the magnet as_ stationary 
structure, the movement measures the 
average value of current through the 
coils. In order for the combination of 
magnets and coils to operate effectively, 
the magnets must be assembled with 
their fields opposing. The needed leak- 
age flux then is found in the regions 
near the ends of the magnets. Since 


tionary and moving coils i: 

series, the movement read: 
effective current or effective voltag 
With the stationary coils connected t 
a current circuit and the moving coil 
to a potential circuit, power, reactiy: 
power, etc., can be read. Hence, this 
movement has properties similar t 
those of the dynamometer type. It: 
mechanical shock characteristics ar 
similar to the magnet-form of thi: 
movement. 

In this type of movement, the point 
length can be very short. Also, since th 
deflection coils are displaced from th 
axis, the torque will be high. This pe: 
mits use of strong springs and yields 
a large torque-to-weight ratio. 





*EpiTor’s Notge.—Ordinarily we substitut 
“permanent-magnet moving-coil movement 
for “d’Arsonval movement” in all manu- 
scripts that pass through our hands, b 
cause the p-m.m-c. movement of today i: 
more Weston’s than d’Arsonval’s; but D 
Pullen here describes a new TYPE Of p-m.m- 
movement which is neither a d’Arsonval ! 
a Weston._—MFB. 














\ 
\ 
\ 


L- 


yr 








— 











/ 
é 
{ 

































Bong th, 

th: brea} 

the same il 

nt SWings : 

ing Move. 

‘act CTisticg 

Ay Sonval* 

al shoe} 

thi heay. 

cted unt Fig. 5 
Structur 

them a) THEORY OF OPERATION 
zh enoug} 


i 
The new movement depends for its 
the lam Moperation upon flux leaking off the 
aH rp ing surfaces. If 5 is the average den- 









































oy se sity of the leakage flux leaving the ring 
e produ under a coil (see Fig. 12), the deflecting 
° field. | orque for the two coils is 
vemen; T — 76 = 2nilder (1) 
r product '?The derivation may be found in Ap- 
€ excite: F Pyendix 1.* It can be seen that, for two 
” viel’ Fimovements of the same total weight, 
a the torque 7 is greater if the radius of 
_ flu F Baction r is large. 
e sta 


Since operation of the movement de- 
ends upon leakage flux from the core 
structure, the magnetic field distribu- 
ions are of interest. Analysis of the 


' coils jy 
nt reads 
voltag. 


lected t wo magnet structures may be approxi- 
ing Cols | Smated by use of cylindrical harmonics 
Teactiv' } Gand use of magnet vector potential.1 
ace, this e structure using coils of zero width 
ilar tp, ay be approximated by use of cylind- 
ype. - rical line charges, and by interchanging 


ines of force and equipotentials. For 
Fother coil widths, the field may be 
approximated by using a Fourier anal- 
sis on the ring surface. 

Strictly, the cylindrical harmonics 
assumption is invalid since the mag- 
netic element is short compared to its 
radial dimensions. However, since the 
method yields scale plots very similar 
#to those found in actual instruments, 
the assumption is justified. Figs. 2, 3, 
and 4 are typical field plots, and Fig. 5 
shows the predicted scales correspond- 
ing to the fields. Figs. 2 and 5A are for 
a magnet movement. Figs. 3 and 5B are 
for a zero coil length wattmeter. Figs. 
4 and 5C are for a 45-degree coil length 
@wattmeter. Actual scales for move- 
ments having field conditions similar 
@ to those used to determine the scales in 
Figs. 5A and 5C are shown in Figs. 11A 
and 11B, 

As can be seen from the field plots 
and instrument drawings, the magnetic 
system is of a large enough size and 
clearances that an instrument tech- 
nician can change the path reluctance 
in small areas in order to vary the scale 
calibration to fit his requirements. The 
technique consists of placing a mag- 
netic shunt, as indicated from A to A 
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j *The three mathematical appendices are 
omitted from this issue of Instruments but 
will be included in the reprints. Reprints 
will be obtainable from the Johns Hopkins 

|@ University, Baltimore, Maryland. 

; 





in Fig. 4. If this shunt is inserted, the 
flux is increased in the neighborhood 
of A and A, altering the scale as shown. 
Since the shunt will seldom approach 
closer to the ring than 0.1”, variations 
of scale calibration by as little as five 
percent require changes of gap of five 
percent of 0.1”, or 0.005”. As a result, 
adjustments of scale reading are pos- 
sible without having to work to toler- 
ances of tenths of thousandths of an 
inch. Such adjustments therefore could 
be done by relatively simple techniques 
and tools. At present, these corrections 
are made by individual calibration, be- 
cause modification of the magnetic 
system is extremely difficult to perform 
to tolerances required on standard 
types of movements. 

The dynamic analysis of this move- 
ment (as of other movements) can be 
studied by use of Lagrange’s equations 
and operational calculus or any other 
convenient method. The mechanical 
systems for the common commercial 
movements, as well as for this develop- 
ment, have the same simplified form. 
Their differences are in the distribution 
and magnitude of masses. 

Analyses were made of three 
arrangements of the mechanical parts. 
The first consisted of a study of impact 
shock on the standard movement form, 
namely a pivot system carrying the 
firmly-mounted mass of the movement, 
with an additional mass sprung to the 
pivot mass. Although this is a consider- 
able modification, the concentration of 
all the sprung parts in one stiffly- 
coupled mass represents the worst pos- 
sible condition. The second form of the 
equations included an elastic pivot 
point assumption. The third analysis 
assumed a spring-loaded elastic pivot 
cup. In this case the impact force be- 
tween the pivot and cup was studied. 

The mode of attack was unusual in 
one respect. A unit change of velocity, 
rather than the usual unit change of 
force, was applied to the mechanical 
system mathematically. This method 
was chosen as the forces are greatest 
under this condition. Use of the Du- 
hamel integral would convert this 
velocity function to any other form 
which might be needed. 


Fig. 6A shows the mechanical lay- 
out for the first analysis, and 6B for 
the third. Definitions and methods of 
solution used are found in Appendix 2. 
The final shock force equation for the 
simple equivalent movement, case num- 
ber one, is: 

F. == My pVx1 + M2[(K/M2)]'V:x 

sin[ (K/M2)'t] (2) 


For the sprung pivot cup solution, case 
number three, the final equation is 


fv=M2[Ki/(M1+Me2)]'V 
sin[ (K1/(M1+M2))'t] + [K2eM3]'V 
sin[ (K2/Mz)'t] (3) 


These equations show the validity of 
a number of significant points. It is 
evident, for instance, that a rigidly- 
supported mass undergoes very high 
stress. Under theoretical conditions, 
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this force is infinite. Actually it is the 
product of the rigid mass by its accel- 
eration. For this reason, reduction of 
both the rigidly-coupled mass and the 
velocity rise would reduce the stress. 
The application of this can be seen in 
the discussion of the resulting mechan- 
ical design which follows. 

In addition, it can be noted that in 
the case of elastically-coupled masses, 
the forces depend approximately upon 
the square root of the product of the 
coupling stiffness by the coupled mass. 
Hence, the lower the stiffness and mass, 
the lower the resulting stress. 

In order to prevent permanent defor- 
mation of the movement, the peak mag- 
nitude of forces must be limited to a 
rather low value. This applies an addi- 
tional constraint to the problem. With 
the proper design, at points where high 
stresses might occur, stronger portions 
of the movement assembly would have 
to carry the element in question and 
thereby prevent damage. 


THE RESULTING MECHANICAL DESIGN 


The development of the movement of 
new design, along the lines already in- 
dicated, brought to light a number of 
interesting features. The new design 
violates accepted practice in many 
respects, yet it has proved to be mech- 
anically rugged. 

The force equations indicated it ad- 
visable to minimize the mass at the 
pivots. Since the coils normally are 
located at a distance from the pivots in 
this new design, the pivot mass is low. 
Furthermore, in the design, this mass 
is further reduced by use of a spring 
structure between the two pivots. Be- 
cause this spring is stiff, it maintains 
normal spacing against gravity and 
vibration. However, under shock, the 
spring will give, isolating the two 
pivots and further lowering the coupled 
mass. 

The pointer mass is small because 
the pointer itself is a short extension of 
one of the coils. As a result, deforma- 
tion is unlikely. Coupling the upper 
assembly to the lower by way of a 
spring as in Fig. 7C makes further use 
of these design criteria. In a movement 
having a distorted scale, this is of ex- 
treme importance since small errors in 
1009 
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positioning completely destroy’ the 


accuracy of calibration. From Equation 
(1) it is seen that where 58 depends on 
6, T—S882nilr. If 88 is constant, 
then the torque is proportional to the 
current. If it is not, 7/5? is proportion- 
al to the deflecting current. In this case, 
the scale calibration is only true if the 
relative position of deflecting element 
and pointer is maintained. The error 
i(@) againsti(@+ 6.) resulting from 
such an assumption in a somewhat 
exaggerated case is shown in Fig. 13, 
which is supplemented by a mathemati- 
cal study in Appendix 3. 

A movement of the sort indicated 
naturally requires bracing in order to 
function properly. This bracing should 
be able to resist the effects of gravita- 
tional deformation, and, at the same 
time, be sufficiently flexible to permit 
the shock-relieving properties. If the 
coil assembly structures which carry 
the pivots consist of one diamond- 


shaped truss (Fig. 7A) and one wire 
spacer (Fig. 7B), the coils themselves 
will be fixed securely in their proper 
position. If the balancing weights, AA, 
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are carried on three arms of the cross- 
shaped structure in the diamond (Fig. 
7A), they will have adequate support 
and therefore will not shift under 
stress. In order to be able to make use 
of a movement having heavy masses 
(the coils) sprung from the supports, 
adequate provision for bracing these 
masses under shock is necessary to 
prevent damaging the elastic members. 
This is possible in the movement de- 
scribed, as the coils can be built to have 
extremely small clearances with the 
magnetic ring. The ring then can 
supply the required support under 
shock. As a result of these factors, the 
movement itself has excellent internal 
bracing and is able to withstand a con- 
siderable stress without damage. 


Since Equations (2) and (3) indi- 
cated the desirability of limiting the 
total pivot-pivot cup mass, possibility 
of further reduction of the mass was 
considered. Such a reduction was ob- 
tained by recalling the technique of 
suppressed-zero type of instrument 
movements. A cross-sectional sketch of 
a type of pivot cup including this 
feature is shown in Fig. 8. The actual 
pivot cup is mounted in as small a 
holder as possible, and held against the 
cup end cap with a spring. This spring 
is made just strong enough to be able 
te press the cup against the cap with 
full movement weight against it. The 
cups built weighed five milligrams. As 
a result of the light spring and the 
small cup mass, the possibility of 
damaging either pivot or cup becomes 
almost infinitesimal. As can be seen, 
these cups act as normal cups except 
under shock. 

The only way in which the group 
stresses affecting a given movement as 
a whole can be lowered is through the 
reduction of acceleration. It is feasible 
to mount the whole of this movement 
on stiff springs because its mechanical 
structure, with the exception of the 
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pointer and its balancing weight. 


mechanically completely symmetric, 
with respect to the rotational axis ,; 
the movement. Use of such spring 


movement, and offers some addi 
improvement of shock properties 
movement. 


lowers the peak acceleration of 4 
tiona 


ADVANTAGES 


As can be seen from the discuss; 
of its various features, the movemey 
should have improved properties com 
pared to existing units. That this is th; 
ease is evident from the followin 
review of experimental results. 

From a mechanical point of view, th 
design proved to have ample rigidit 
under non-shock conditions. No defo 
mation of the movement could 
detected on shifting the movement t 
the various possible mounting posi. 
tions; and, once balanced, the movement 
remained balanced, even after the shock 
of being dropped to the floor severa 
times from the height of five feet. Sine 
the first indication of deformatio; 
would be a destruction of the movement 
balance, the unit shows itself to lk 
mechanically rugged. 

The weights of the movement parts 
in this instrument compare favorably 
with those of the d’Arsonval, repulsion 
iron and dynamometer movements. A 
classification of weights of tvpical de- 
signs is given in Table I. From this 
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h spring; able it can be seen how the new design 
mM of th {[Mulfills the requirements called for by 
addition, [Phe mechanical study. 
ties to thf) The periods in the sample movements 
were one-third second and one-half 
second respectively. The torque con- 
—_- stant of each spring used was 50 dyne- 
C'SCUSSi0: Fentimeters per radian. With a move- 
movement Ftnent total mass of 392 milligrams in 
ataed his instrument, the torque per unit 
this is th Weight is 255 dyne-centimeters per 


following 


> 


adian per gram. This value can be 


- igh for two reasons. One is that the 
‘seated thef Beyer-arm produces increased deflecting 
¢ rigidity | Rorque for the same weight. The second 
Smee s that a larger share of the total mass 


bef Be effective in producing torque than in 


ement tof Bhe usual design. The pointer assembly 
Ng Posi f Hrames offer a much smaller contribu- 
hovement | Bion to the movement inertia than in 
the shock f Bhe standard movement design. This 
" Severa' | Besults from the fact that the radius of 
et. Since pyration in this movement is 2.5 times 
ormation F Bhat of a d’Arsonval movement. For the 
lovement F Kame coil weight, the coil inertia is 6.25 
'f to bef Rimes that of the d’Arsonval. Since the 

eriod of these movements is slightly 
nt parts Begs than that in equivalent-size instru- 
Avorably ents used commercially, the inertia 
“A - esulting is not excessive. Instruments 
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ical de- 
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AT Mor equivalent size usueily have a torque 
onstant of between 50 and 60. 
Electrically, the movement showed 
improvement in sensitivity. The watt- 
eter (Fig. 9) had a potential circuit 
power loss of 0.7 watts, and a current 
ircuit loss of 0.2 volt-ampere. This is 
2 good improvement over 4 watts and 
).7 volt-ampere of the dynamometer 
yvattmeters of equivalent character- 
Fistics. As an a-c. milliammeter of 50- 
Wma. full-scale current, the movement 
had a power consumption of less than 
0.115 va. as against a power consump- 
tion of 0.45 va. in a repulsion-iron in- 
strument of equivalent properties. As 
an a-c. voltmeter, a similar improve- 
ment exists. 

The magnet form of the movement 
shows the same order of sensitivity as 
the d’Arsonval movement. If the con- 
version of characteristics to equivalent 
conditions is carried out, the watts con- 
sumption in equivalent units is about 
500 microwatts. This movement is 
shown in Fig. 10. Its scale is shown in 


| Fig. 11A. 
| 
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Experiments on the alternating- 
current form of the movement con- 
firmed that ease of modification of 
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Table I. Comparative Weight Distributions 


in Milligrams for Typical Movements 

New D’Ar- Repul- Dy- 

Move- son- sion- namo- 
Part ment val Iron meter 


Pivot Assembly 20 20 60 60 





Deflecting Ele- 





ment 160 100 215 180 
Pointer System 90 25 25 25 
Springs 80 60 25 50 
Rigid Mass 

Upper Pivot 10 150 915 200 
_ Lower Pivot 35 140 205 190 
Sprung Mass 

Upper Pivot 342 70 110 115 

Lower Pivot 347 80 120 125 
Total Mass 382 220 325 315 
scale could be obtained in this design. 


The magnetic shield for the movement 
can be employed very simply to shield 
the external fields and to provide lower 
reluctance paths for the magnetic flux 
at those places where sensitivity is low. 
The two scales shown in Fig. 11B 
and 11C indicate the variation of sen- 
sitivity obtainable with an extremely 
simple U-shaped shunt. A uniform field, 
then, is achieved by adjusting the 
shield so that it holds the reluctance of 
the various paths constant. 
CONCLUSIONS 

It is evident the new type of move- 
ment offers a number of distinct ad- 
vantages over existing instruments. 
Mechanically, it has been designed to 
have ample rigidity, and good resist- 
ance to the damaging effects of shock 
and vibration. It has a high torque-to- 
weight ratio (255 dyne /cm./rad./gm.) 
with the resulting desirable character- 
istics. Electrically, it offers substantial 
improvement in sensitivity over the 
existing alternating - current instru- 








6 -ARBITRARY UNITS 











ments of the repulsion-iron and dyna 
mometer types. As a wattmeter, the 
power consumption is extremely low, 
and power factor compensation can be 
made very simply since the inherent 
error is extremely small. As both an 
alternating-current voltmeter and milli 
ammeter it offers increased sensitivity. 
The new movement also lends itself 
readily to modification of scale charac- 
teristics. Since the pointer is short and 
‘can be braced stiffly on the movement, 
unorthodox calibration curves can be 
maintained in the face of hard usage. 
As a result it is practicable with this 
movement to build instruments for 
severe vibration and shock conditions 
with calibration to suit the user. 
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Over-all view of the five-stand 
cold-reduction mill, the “heart” of 
the new sheet and tin miil of Colum- 
bia Steel Company, in Pittsburg, 
California, recently placed in oper- 
ation by this United States Steel 
Corporation subsidiary. Instru- 
ments on the panels at the various 
stands of the mill provide the opera- 
tors with continuous indication of 
operating conditions. Controls on 
the panel at the first stand in the 
foreground include the push-but- 
tons for operation of the screw- 





Modern Cold-rolling-mill Instrumentation 


(SEE COVER PHOTO) 


downs, and other buttons for sig- 
nalling. The panel at other stands 
include indicating instruments, also 
control instruments for governing 
mill speed, gage of the product be- 
ing rolled, tension, and control of 
screwdown position. Finishing 
speed of this huge unit is about 
3900 fpm. Previously pickled coils 
of flat-rolled steel pass continuous- 
ly through the five rolling mills, and 
emerge at the opposite end reduced 
to the desired thickness for further 
processing, 
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By FRANK MASSA, Massa Laboratories, Inc., Cleveland, Ohio 


ASIC requirement for a good vibra- 

tion-measuring method is that it 

shall produce an exact facsimile of 
the mechanical vibration being investi- 
gated. Because of the fact that the vi- 
bration of a point has direction as well 
as magnitude, it is important that the 
method’s primary element—the acceler- 
ometer unit—respond only to the vector 
component of a vibration imparted 
along a predetermined axis of the 
structure. In addition to having this 
unidirectional sensitivity characteris- 
tic, the accelerometer should be free of 
resonances within its entire operating 
frequency range and it should also have 
uniform phase shift between the me- 
chanical vibration and its electrical 
output over the entire frequency 
range, otherwise transient vibrations 
would be distorted. Of course, a good 
vibration measurement instrument 
should also be rugged and stable with 





Fig. 1. Accelerometer unit. 


time and its operating characteristics 
should be independent of any day-to- 
day changes in the environment under 
which it is used, The linearity of the 
instrument should cover a large dyna- 
mic range to avoid distortions in the 
measurement of large amplitudes. 

In order to achieve these objectives 
for a frequency range up to 20 kc., 
the new method described in this art- 
icle employs an accelerometer unit de- 
signed so that its electromechanical 
system has a single degree of freedom 
and it is stiffness-controlled to beyond 
20 ke. This insures both smooth re- 
sponse and uniform phase shift between 
the mechanical vibration and the gen- 
erated electrical voltage over the en- 
tire frequency range. The unit (Fig. 
1) consists of an assembly of several 
ammonium di-hydrogen phosphate cry- 
stal plates mounted within a stainless 
steel housing approximately 1” dia- 
meter 2” long. The crystal assem- 
bly is so arranged that a stress is im- 
parted along the piezoelectrically-sen- 
sitive axis of the plates only in pro- 
portion to the component of mechan- 
ical vibration which exists along the 
normal geometric axis of the cylinder. 
For vibrations imparted to the struc- 
ture in any direction in a plane nor- 
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mal to the axis of the cylinder, the out- 
put of the unit is virtually zero. 

The complete embodiment of the new 
vibration-measuring method is a sys- 
tem (Fig. 2) which includes: an accel- 
erometer, a mounting fixture which 
may be rigidly bolted to the vibration 
structure under test, a flexible length 
of shielded cable for connecting the 
signal from the mounting fixture 
(which also serves as a socket connec- 
tor) to the preamplifier input socket, 
a preamplifier, and a battery-operated 
power supply unit. The preamplifier is 
assembled in a stainless steel cylindri- 
cal housing 1-%4” diameter by 6” long, 
fitted with a hook-eye for hanging with 
a rubber band for isolation purposes 
when necessary. Two 25-ft. cables 
come out from the base of the pream- 
plifier to permit remote location of the 
power supply unit and the external in- 
dicating or recording equipment. The 
mounting fixture is equipped with a 
3/16” diameter copper U-shaped tube 
soldered into its base so that cold water 
may be circulated through the fixture 
when it is attached to hot vibrating 
structures. 


OPERATING CHARACTERISTICS 


The accelerometer is designed so that 
its mechanical system is a pure stiff- 
ness and its electrical impedance is a 
pure capacitance over the entire opera- 
ating frequency range up to 20 ke. 
These simple relationships achieved in 
the design of the electromechanical sys- 
tem, coupled with the use of ADP crys- 
tal in its simplest compressional mode 
of vibration, insure complete freedom 
from phase distortion in the reproduc- 
tion of any transient phenomenon hav- 
ing components in its wave-shape as 
high as 20 ke. 

The dynamic range of the complete 
equipment is limited by the amplifier 
and not by the accelerometer because 
of the absence of non-linear distortion 
in ADP crystal up to extremely high 
stresses (more than several hundred 
pounds per square inch). 

The simplicity and ruggedness of the 
design make the accelerometer effec- 
tively equivalent to a primary standard, 
since its absolute characteristics may 
be computed from the piezoelectric and 
physical constants of the assembly. 
The theoretically computed character- 
istics were experimentally substantia- 
ted for a group of units within the lim- 
its of accuracy of making the meas- 
urements (approx. + 5%). Another 
indication that this unit behaves as a 
simple mechanical vibrating system 
was evident from the uniformity ob- 
tained in the experimental calibration 
of a group of twenty-four equipments 


manufactured for use by the U.». \, 
which showed that both the me 
and acoustic response of the 
units agreed within % db of t] 
age for the entire group. 

The arrangement of the 
plates in the acceleremeter is su ; 
for constant acceleration applied alo) 
its longitudinal axis, constant stress 
curs along the piezoelectrically-sens 
tive axes of the crystal elements wh), 
results in a generated voltage direct 





Fig. 2. Vibration measurement equipment 


proportional to the acceleration and 
independent of frequency. Fig. 
shows the acceleration response of thi 
accelerometer for vibrations applied 
along its normal axis. The dotted curv 
shows the sensitivity at the low-im 
pedance output terminals of the pr 
amplifier. Figs. 4 and 5 show the veloc- 
ity and amplitude response characte! 
istics of the accelerometer for vibra 
tions occurring along its normal axis 
It is well-known that particle velocit) 
and amplitude are related to accelera 
tion as a function of frequency and fre. 
quency squared, respectively, so that 
the curves in Fig. 4 and Fig. 5 are re- 
lated to Fig. 4 in this same way. If it 
is desired to have the measuring ci'- 
cuits indicate constant output as 4 
function of frequency for either vel 
city or amplitude measurements, it is 
merely necessary to introduce a | 
db/octave or 12 db/octave high-frequ-: 
ency loss in the measuring circuit, 
which will accomplish the desired ob- 
jective. 

When the direction of vibration of 
the structure under test is known, thi 
absolute magnitude of the vibration 
may be obtained by mounting an acce- 
lerometer with its normal axis in lin 
with the direction of vibration. Wher 
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Fig. 3. Acceleration response of the accelerometer. The 
dotted curve shows the sensitivity across the low-impedance 
output terminals of the preamplifier. 
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Fig. 5. Amplitude response of the accelerometer. The dotted 
curve shows the sensitivity across the low-impedance output ter- 
minals of the preamplifier. 





# ture is unknown, the true vector magni- 


7 three readings will give the magnitude 


the direction of vibration of the struc- 


tude in space can be established by 
mounting three accelerometers mutu- 
ally perpendicular and making simul- 
taneous measurements of the response 
of each channel. The vector sum of the 


and direction of the vibration. 

Although the equipment described 
was designed basically for making vi- 
bration measurements over a_ very 
wide frequency and dynamic range, its 
construction is such that it may be also 
employed for making accurate sound 
pressure measurements. The free- 
field response of the accelerometer 
when used as a microphone is shown in 
Fig, 6. The inherent electromechanical 
linearity of the structure to high inten- 
sities permits the measurement of ex- 
tremely high magnitudes of sound 
pressures such as may be encountered 
in gunfire, 

When making vibration measure- 
ments corresponding to accelerations 
as high as approximately 100 g, the 
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amplifier input circuit will begin to 
overload. To extend this overload 
point to approximately 1000 g, a times 
ten multiplier is available for insertion 
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Fig. 4. Velocity response of the accelerometer. The dotted curve 
shows the sensitivity across the low-impedance output terminals 


of the preamplifier. 


SHOWING NEW METHOD IN ACTUAL USE.—A group of three accelerometers (top of motor, 
foreground) in tri-axial orientation. (Official Navy Photograph taken at U. S, Naval Engineering 
Experiment Station, Annapolis, Md.) 


at the preamplifier input socket. The 
lowest values of vibration magnitudes 
or sound pressures that can be mea- 
sured are determined by the thermal 
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Fig. 6. Free-field response characteristic of the accelerometer when used as a micro- 
phone 
noise generated in the preamplifier. speed turbines, gear trains, and ma- 
Fig. 7 shows the total r.m.s. thermal chinery, including the analysis of their 


noise voltage as measured across the 
output terminals of the preamplifier 
with the high-frequency range extend- 
ing flat to 100 ke and the low-frequency 
range cutting off as indicated in the 
chart. By comparing the noise voltage 
shown in Fig. 7 with the various sen- 
sitivity characteristics indicated by the 
dotted lines in Figs. 3, 4, 5, and 6, it 
is easy to determine what minimum 
values of acceleration, particle velocity, 
amplitude or sound pressure are need- 
ed to override the thermal noise present 
in the amplifier. If single-frequency 
measurements are to be made, the use 
of band pass electrical filters ahead of 
the measuring circuit will greatly re- 
duce the threshold below the values de- 
termined above for wide-band ampli- 
fier response. 


APPLICATIONS 


Among the uses of this new method 
is the analysis of vibrations in high- 


mounting structures for the quantita- 
tive investigation of the degree of iso- 
lation offered by various designs. The 
wide-range response of the method will 
permit the measurement of high-order 
harmonic components of the vibration 
which may be of considerable import- 
ance in the investigation of internal 
sources of machinery noises. Another 
important use is in the analysis of 
machine mounts for the detection of 
any high-order harmonics that may be 
transmitted from the source through 
the mounts. Limited range equipment 
would not reveal this information and, 
in the silencing of ships’ noises radia- 
ted into the water, for example, it is 
of extreme importance that wide-band 
analyses be made because low-ampli- 
tude high-order harmonic vibrations of 
structures may generate high-intensity 
underwater sounds if they are not com- 
pletely isolated from the hull. 

One interesting use of this new meth- 
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Fig. 7. Total r.m.s. thermal noise 
age measured across tke preamplifier ourpy; 
terminals as a function of the low-frequency 
cut off of the output circuit (cut off is de. 
fined as the frequency at which the respons 
is down 3 db). The high-frequency respony 
of the amplifier is flat to 100 kc. 
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od has been in calibrating the way, 
shape generated by vibration tables 
such as the dynamically-driven fore 
generators. By presenting the outpu 
from the accelerometer which is clam; 
ed to the vibrating table to an oscillo. 
scope, a continual observation can } 
made of the generated mechanical! way 
shape as a function of frequency and 
amplitude and limits can be placed o 
the maximum amplitudes vs. frequency 
to yield sinoidal vibrations. Som 
rather surprising amplitude limitations 
were found necessary, even for high- 
power vibrators, if sinoidal vibratio 
is desired at higher frequencies. 

The fact that the accelerometer als 
behaves as a wide-range rugged sound- 
pressure microphone has also permitted 
the equipment to be successfully em- 
ployed in the measurement of sound 
pressures generated by gunfire and ex- 
plosions. 


The accelerometer described in this art 
cle has been manufactured for the Na\ 
but is not yet commercially available 


Apparatus and Procedure for 
Testing Pyrometer Switches+ 


By J. T. CATALDO, Electrical Engineer, and WM. R. DRAVNEEK, Physicist, 
New York Naval Shipyard, Brooklyn, N. Y. 


number of thermocouples to a com- 

mon indicating instrument—usually 
a millivoltmeter—by means of a multi- 
position selector switch, The accuracy 
and reliability of any pyrometric sys- 
tem are no better than that of its com- 
ponets; thus, a switch unit that will 
give positive and reliable operation and 
have a reasonable life expectancy is a 
necessity. The switch must provide 
reliable mechanical and electrical per- 
formance under extreme operating con- 
ditions of heat and moisture. 

The efficient electrical performance 
of the switch is of utmost importance 


I: is common practice to connect a 


*The opinions or assertions contained 
herein are the private ones of the authors 
and are not to be construed as official or 
reflecting the views of the Navy Depart- 
ment or Naval Service at large. 
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because of the small operating power 
availabie in the system. Navy Depart- 
ment Specification 17-I-23 covers the 
use of iron-constantan thermocouples in 
the measurement of temperatures up to 
1200°F. At this temperature an I-C 
couple will develop a maximum emf. of 
approximately 36 millivolts (0.036 
volts). With this voltage, the current 
in a pyrometer system is less than 0.5 
milliamperes, Therefore, the voltage 
drop across the multi-point switch con- 
tacts is of utmost concern. It is imprac- 
tical to determine by ordinary voltage 
readings the extremely small contact 
drop that normally occurs at the switch 
contact. This is especially true where 
numerous repetitive measurements of 
this voltage drop must be made under 
various conditions of test to determine 
the suitability of switch design. There- 


fore, a simple method has been devised 
for evaluating the electrical suitabilit) 
of a switch for use in pyrometer sys- 
tems. The method is based on simula- 
tion of actual operating conditions. 
The test circuit, Fig. 1, consists of a 
primary and a secondary branch. The 
primary branch comprises a 6-volt 
storage battery as a power source 
across which are connected in series 
with a l-ampere ammeter, a 25-ohm 
control resistance, a 1-ampere 50-milli- 
volt instrument shunt and a switch. 
This circuit provides a low-impedance 
source of variable test voltage. The 
secondary branch consists of the switch 
under test in series with an 80-ohm 
resistor, a 1-ma, precision type milli- 
ammeter (18.4 ohm internal resis- 
tance), and a 50-millivolt instrument 
connected across the instrument ter- 
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f regulated test voltage for the second- 
ry branch. In addition, a heavy duty 
nife switch, of at least 150-ampere 
ated capacity, is shunted across the 
erminals of the switch under test by 
eans of heavy conductors of at least 
umber 8 gage. In the test procedure, 
his switch functions as a short-cir- 
uiting means for the multi-point 
witch under test. The total resistance 
}f the secondary branch is thus approx- 
mately 98.4 ohms. This is the equiva- 
ent circuit resistance of the average 
pyrometer system. 

With the switch under test connected 
n tke circuit as indicated in Fig. 1, the 
variable resistance in the primary 
branch is adjusted to provide test vol- 
gages of approximately 10, 20, 30 and 
0 millivolts in the secondary branch. 
wo observation readings are made on 

he milliammeter for each test voltage 

etting, one with the short-circuiting 
itch initially closed and the other 
With this switch opened. In reading the 
illiammeter, an inexperienced obser- 
er can readily detect a difference of 
.002 ma. (two microamperes). With 
little experience a change of one 
microampere can be detected. When 
e switch under test produces a cur- 
ent change of one microampere in the 
econdary branch, as determined by the 
losing and opening of the short-cir- 
uiting switch, a switch contact drop 
f 0.097 millivolts is indicated out of a 
otal of 40 millivolts test voltage. This 
ontact drop amounts to a 0.28% error 
t the 1200°F. point in a temperature 
indicator of a pyrometer system. The 
orresponding effect at the 600°F. point 
ill be a 0.56% error. (See appendix 
or calculations. ) 
§ The procedure followed in determin- 
ng the suitability of a pyrometer 
Witch involves various tests. A deter- 
mination is first made of the switch 
ontact drop for the initial received 
ondition at ambient temperature. Tests 
re then made to determine the effect 
@f temperature extremes (0°C. to 
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i] fs 
Fig. 1 
inals of the shunt which is a source 65°C.) on switch performance. The 


switch is then subjected to a vibration 
test cycle. Finally, the switch is sub- 
jected to an accelerated operating test 
to determine life expectancy. A meas- 
urement of the electrical characteris- 
tics is taken after each test by the 
procedure previously outlined. The 
Navy Department Specification 17-S-18 
on thermocouple switches outlining 
these test procedures requires that no 
observable change in current shall 
occur when short-circuiting switch is 
opened, This means that, with 40 milli- 
volts applied in the secondary branch, 
the switch contact drop is less than 
0.097 millivolts. In addition, in all 
stages of the test, any mechanical diffi- 
culties or failures are noted. 

The test method for contact drop 
presented above allows for the ready 
observation of any relative changes in 
the switch contact drop throughout the 
various test stages independently of 
variations in the circuit constants and 
variations in the measuring instru- 
ments caused by ambient temperature 
changes. This method also eliminates 
the errors caused by the inability to 
exactly duplicate test-voltage settings 
in the course of the repetitive readings 
in the various test stages. Under usual 
conditions of small switch contact drop, 
these errors are frequently large 
enough to impair the validity of the 
test results when more direct methods, 
using measurement of total circuit cur- 
rent, are employed. The presented 
method is simple and does not require 
specialized laboratory equipment or 
specially trained personnel. To adapt 
the method to any temperature limits 
or thermocouple constants, the circuit 
elements can be changed and the ap- 
plied secondary branch test voltage 
adjusted accordingly. 

To facilitate the test procedure, the 
test circuit is arranged in a permanent 
set-up with all necessary connections 
brought out to terminals on a panel- 
board. The short-circuiting switch is 
mounted on the test bench. The ter- 





Fig. 2 
minals are marked with appropriate 
designation nameplates. In addition, 


the instrument connection terminals are 
marked with the instrument identifi- 
cation numbers to insure the use of the 
same instruments in all the tests. The 
test set-up is shown in Fig. 2. Although 
this apparatus was originally designed 
and developed primarily for the testing 
of pyrometer switches, it can be used 
to indicate the contact drop of other 
types of switches or devices where the 
current is in the order of 0.5 milli 
amperes. An example of the use of this 
test procedure is a “Go-No Go” test for 
the production testing of switches. 


APPENDIX 












a eat 
98.4 ohms 


IY 


4-0 mv. 





Fguivalent cireuit 








Ry —= New total circuit resistance with 
change of 0.001 ma. 
Ixy == New current with minimum de- 
tectable change of 0.001 ma. 
Rs Added contact resistance fo: 
0.001 ma, change 
,—F_ 40X10 
Ro 98.40 
0.4065 & 10-4 
amperes (with no contact 
drop) 
Ix — 0.4065 ma. 0.001 ma. 
- 0.4055 ma. 
E 40 X 10°3 
Rx Se 
Ixy 0.4055 & 10°38 


98.64 ohms 
Ra — 98.64 — 98.40 — 0.24 ohm 
Voltage drop — 0.24 0.4055 
= 0.09732 mv. 
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Operation and Care of Circular-scale Instrum<¢ ts 


By JAMES SPENCER, Meter Division, Westinghouse Electric Corp., Newark, N. J. 


PART V 


SYNCHROSCOPES 

When the load taken from an alternator is shared by an- 
other machine connected in parallel, certain conditions must 
be met before the two machines are tied together. The 
voltages of the two machines must be equal and in phase, 
and the frequency of the two circuits must be the same. 
The circular-scale synchroscopes (see Figs. 13, 14, 15 and 
16) are instruments for accurately detecting and indicating 
these conditions on a carefully calibrated scale to show the 
point of synchronism or the relative difference of synchron- 
ism (fast or slow) between the two circuits. 





Fig. 13. Westinghouse KI-24 synchroscope with cover and case removed. 


SS ae 
Me 


The pointer position of the synchroscope indi 
instantaneous phase relation of the two machin 
paralleled. The speed of rotation of the pointer is 
tional to the difference in frequency of the two 
circuits and by its direction (fast or slow) indic 
speed of the incoming machine with relation to the 
machine. When both circuits have equal frequer 
pointer will give a stationary indication equal to the ang 
lar difference in phase relation of the two circuits. W} 
the two circuits are in phase, of the same freque: 
equal in voltage, the pointer will take a stationary , 
directly over the dummy pointer marking on the dia 

The circular-scale synchroscopes (see Figs. 13, 14, 15 a; 
16) operate on the same principle as the single-phase poy 
factor meter. Their rotating field coil arrangement is ¢} 
same and their phase-splitting device (see Fig. 5) is sin 
lar. The synchroscope differs from the power factor met: 
however, in that its polarizing coil is designed for voltay, 
application while that of the power factor meter is for c 
rent application. 

The anti-creep mechanism of the KI-24 synchroscoy 
serves to prevent the iron vane from following the rotating 
field when the running machine only is connected. 

INSPECTION: AND TEST 

The first step in the calibration of the KI-24 synchroscoy 
is to balance the voltages across the stator windings. Wit} 
the instrument in the face-up position and connected a; 
shown in Fig. 17, full rated voltage should be applied ar 


equalized (within plus or minus two volts) under the fol. 


lowing conditions: 
1. Voltage across A-B with pointer in the 12 o’clock p: 
tion, 
2. Voltage across B-C when the pointer is rotated 12 
grees clockwise from the 12 o’clock position. 
3. Voltage across C-A when the pointer is rotated 120 d 
grees counter-clockwise from the 12 o’clock position. 


The equalization of voltages is made by varying the re- 


sistance and changing connections on the reactor taps unt 
a combination is found to give the desired results. 

The instrument is next checked for creep; and anti-cree 
adjustment made if necessary. The instrument is set in th 
face-up position for this test and rated voltage is applied t 
the running machine circuit only. If creep is present, th 
resistance X (See Fig. 18) should be adjusted to overcom 
this fault. 





Fig. 14. The Parts of a KI-24 Westinghouse synchroscope. 
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With the instrument still in the face-up position, both 
hroscope the incoming and running machine circuits are energized 
rotating F Jom the same source and the pointer is set at the synchro- 

DAMPING VANE 
hroscopx 
rs. With TWO.PHASE FIELD 
ected as 
lied and 
the fol- 
POTENTIAL COIL 

Se oss (RUNNING MACHINE) 
a 120 4 Fig. 16 Construction details of the General Electric AB-12 snychroscope 
d 120 de. 
ition. Mous point (12 o’clock position). The pointer shift is made 
r the re-f Wy loosening the set screws on the pointer hub, moving the 
1ps unti]f gpointer to the desired position and retightening the screws. 

he instrument is then placed in its normal operating po- 
nti-creey| ition, the voltage reduced to fifty percent of rated value 
ot in the) wend the element balanced to be within one degree of the 
oplied tof MYnchronous point when in the normal position and when 
sent, the otated 90 degrees in either direction. 
vercom The instrument is now connected as in Fig. 17 or 18 and 








he rotation pull-in value and hold-in point checked. The 
otation should be even and in the fast or slow direction 
according to how the incoming machine is varied either 
aised or lowered. If the calibration is made correctly and 
he instrument parts are not deranged or defective, the 
ointer should start rotating when the frequency is within 
wo cycles either side of normal and should hold in up to 
wo and one-half cycles either side of normal. 

In the AB-12 synchroscope each branch of the split phase 
ircuit is balanced so that at rated voltage and frequency 
he currents in each side of the circuit are equal. 

The instrument is then connected as in Fig. 19 and the 
ointer set in the 12 o’clock position. To shift the pointer, 
he set screw in the pointer hub should be loosened, the 
ointer moved and the set screw retightened. 

The element should next be balanced to assure even ro- 
ation of the pointer. After balance the instrument should 
again be connected as in Fig. 19 and the bucking or 12 
p’clock position rechecked and reset if necessary. 














MAINTENANCE 
Owing to the importance of calibration of synchroscopes, 
t is suggested that a one-point calibration check be made 
at frequent intervals. This check may be made by connect- 
ng both the incoming and running machine circuits of the 
nstrument to the same source. Under these conditions, the 





Exploded views show details of General Electric AB-12 synchroscope. 
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Fig. 17. Internal and external connections of a circular-scale synchroscope. 
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RUNNING 


Fig. 18. Internal and external connections of a circular-scale synchroscope 
with anti-creep adjustment. 
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ABSOLUTE 
Pressure Actuated 


EQUIPMENT 


ra 


MODEL 


No. 418 





e COMPACT 

e EXPLOSION RESISTANT 

e AMBIENT TEMPERATURE OPERATION—from 65°F to 170°F 
e DIFFERENTIALS—2 PSIA to 20 PSIA 

e PROOF PRESSURES—as high as 40 PSIA 

e LIGHT WEIGHT—less than 12 oz. 


This new type pressure sensing switch is de- 
signed for Aircraft application where the avail- 
able pressures must be based on the absolute 
scale. This unit can be controlled by manifold 
pressures or vacuum, ram pressure or other 
sources where the desired result must be corre- 
lated with absolute pressure. A variety of elec- 
trical switching elements are available. One or 
two independently adjustable single pole double 
throw elements, or one or two BZY3 Micro 
Switches. 


Our engineering staff stands ready to work 
with you on your specific application prob- 
lems. Write today. 





MELETRON CORPORATION | 


MANUFACTURERS OF Gaorye A Starbird EQUIPMENT 
950 North Highland Avenue, Los Angeles 38, Calif. | 
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pointer will assume the position of synchronism y 
calibration has changed. If changed, the pointer x 
reset as outlined under Inspection and Test. 
Uneven rotation of the pointer indicates an unba 
the divided circuit through the reactor. This ¢ 
should be corrected by equalizing the currents throu 
branch as outlined under Inspection and Test. 


Source 














Impedor 




















Load 


Fig. 19. External connections of AB-12 synchroscope with external in 
pedor for checking pointer location. 


If either the polarizing coil circuit or the stator circuit 
is open, the pointer will have a tendancy to move weakly t 
an indefinite point. If only one side of the reactor circuit 
is open, the indication will be as follows when connected fo; 
bucking: 

An open in the capacitive branch of the split circuit wil 
cause the pointer to indicate approximately thirty degrees 
to the left (slow) of the point of synchronism. 

An open in the inductive branch will result in a shift 






































Running —> 
= | 
eo | 
Incoming 
Fuses H; X; X, Hy; Fuses 
Running Incoming 
Potential | Potential 
transformer transformer 


Fig. 20. External connections of types AB-12 and AB-13 synchroscop: 
with potential transformers and external impedor. 


of the pointer to approximately thirty degrees to the right 
(fast) of the synchronous point. 

A shorted capacitor in the divided circuit will cause the 
pointer to indicate about ten degrees to the fast side of the 
point of synchronism when the meter circuits are bot! 
connected to the same source. If the inductive reactor \ 
shorted, the pointer will indicate approximately ten degrees 
to the slow side of the synchronous point. In both the above 


cases, the condition will be readily noted by the pointer) 


coming to rest with a decided snap. 
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If, after connecting the synchroscope to the circuits to be 
Should be I paralleled, the pointer rotates in reverse as regards the 
ppnarkings on the dial, there are two conditions to check. 
P ' First, be sure the connections are correct as shown in Fig 
c alt} . 
Nu 


Cal 


317—that is, the polarizing coil circuit to the incoming 
Fmachine and the stator circuit to running machine. If 
these connections are correct, the connections from the in- 
*<trument to terminals one and six of the impedor should be 
Tinterchanged either at the instrument or at the impedor. 
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Statement of the Ownership, Management, Circulation, etc., Required by the Act of 
mongress of August 24, 1912 as amended by the Acts of March 3, 1933 and July 2 
946 of Instrwments published monthly at Pittsburgh, Pennsylvania, for October 1 
948, 


State of Pennsylvania, County of Allegheny, (ss) 

Before me, a Notary Public in and for the State and county aforesaid, personal! 
ppeared Richard Rimbach, who, having been duly sworn according to law, deposes 
d says that he is the Publisher of Jnstrwments and that the following is, to 
e best of his knowledge and belief, a true statement of the ownership, management 
and if a daily, weekly, semiweekly, or triweekly newspaper, the circulation), etc., of 
¢ aforesaid publication for the date shown in the above caption, required by the 
ct of August 24, 1912, as amended by the Acts of March 3, 1933, and July 2, 1946, 
section 537, Postal Laws and Regulations), to wit: 

1. at the names and addresses of the publisher, editor, managing editor, and 
usiness Manager are: 

Publisher, Richard Rimbach, Pittsburgh, Pa.; Editor, M. F. Behar, Pittsburgh, Pa. 
anaging Editor, Richard Rimbach, Pittsburgh, Pa.; Business Manager, 
Rimbach, Pittsburgh, Pa. 

2. That the owner is: 





Richard 


ra 


(If owned by a corporation, its name and address must be 
tated and also immediately thereunder the names and addresses of stockholders own 


hg or holding one percent or more Of the total amount of stock.) 
Instruments Publishing Co., Inc., Pittsburgh, Pa. 

M. F. Behar, Pittsburgh, Pa.; Jackson Burgess, Freeport, Illinois; R. K. Farnham, 
ontelair, N. J.; Freda Seibert, Pittsburgh, Pa.; M. D. Pugh, Altadena, Calif. ; 
fartha B. Rimbach, Allison Park, Pa.; Richard Rimbach, Pittsburgh, Pa.; Richard 
Rimbach, Jr., Pittsburgh, Pa. 

8. That the known bondholders, mortgagees, and other security holders owning or 
olding 1 percent or more of total amount of bonds, mortgages, or other securities 
re. None, 

4. That the two paragraphs next above, giving the names of the owners, stock 
jolders, and security holders, if any, contain not only the list of stockholders and 
ecurity holders as they appear upon the books of the company but also, in cases 
here the stockholder or security holder appears upon the books of the company as 
ustee or in any other fiduciary relation, the name of the person or corporation for 
hom such trustee is acting, is Jiven; also that the two paragraphs contain state- 
hents embracing affiant’s full knowledge and belief as to the circumstances and con- 

itions under which stockholders and security holders who do not appear upon the 
; Ooks of the company as trustees, hold stock and securities in a capacity other than 
both at of a bona fide owner; and this affiant has no reason to believe that any other 
erson, association, or corporation has any interest direct or indirect in the said 
ock, bonds, or other securities than as so stated by him. 


Richard Rimbach, Publisher 
Sworn to and subscribed before me this 20th day of September, 1948. 


SEAL] 


Abigal J. McVeigh, Notary Public 
(My commission expires at the end of the next session of the Senat« 
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The Month’s NEW INSTRUMENTS 


In this department we report each month new devices for measurement, inspection, 
testing, metering and automatic control—in the form of concise technical descriptions. 


FOR FURTHER INFORMATION USE THE POSTAGE-FREE ORDER CARD ON PAGE 1063 


Multi-point Single-pen Recorder 


New “Multi-record Dynalog Elec- 
tronic Recorder” is a high-speed instru- 
ment, completely electronic in principle, 
making from one to six different rec- 
ords on one circular chart. Records are 
colored dots so closely spaced as to make 
virtually continuous lines. Recorder has 
only one measuring system (either re- 
sistance or emf. type) and a positive- 
acting switching unit automatically 
brings vari-colored pens into recording 
position at 6-second intervals, in any 
sequence desired. Sequence and number 
of points may be changed easily. Com- 


plete color-coding prevents possible mis- 
mating of circuits and pens. Radically 
new feature is “Rotacolor Pen Wheel” 
holding the six recording pens, each of 
which is magnetically selected in turn 
and then held in recording position by 
single pen arm. Except for this fea- 
ture, new recorder is like maker’s other 
“Dynalog” (electronic) instruments in 
design and construction and, like these, 
may be used for measurement of tem- 
perature, pressure, humidity, liquid 
level, pH, conductivity, speed, and other 
process variables. A “dry ink” insures 
clean recording and makes possible con- 
tinuous operation for several weeks 
without re-inking.— The Foxboro Co., 
Foxboro, Mass. 
Please mention number 1101 when filling out card 


Automatic-control Analog 


New “Servoscope” test instrument 
provides continuous performance data 
of servomechanisms or process controls. 
Frequency response can be plotted in a 
few minutes and transient character- 
istics deduced. A carrier (50 to 800 cps.) 
modulated test signal (44 to 16 eps.) 
supplied by “Servoscope” may be routed 
through mechanism being designed or 
under test. Rapid measurements may 
also be made of frequency versus am- 
plitude attenuation and phase shift. 
Corrective networks and adjustments 
may be introduced without resorting to 
costly experimental revisions in system. 
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Tedious mathematical design analysis 
is largely eliminated. Transfer func- 
tions are easily derived. Visual display 
of signal amplitude and phase on a 
scope screen gives quick comparative 
values. Instrument may be used to check 
complete servo loops or any of their 
components, such as motors, synchros, 
gyros, amplifiers, accelerometers, etc. 
“Servoscope” provides test signal car- 
rier from 50 cps. to 800 cps. at 115 
volts; amplitude range from 0 to 20 
volts rms; phase lead or lag accuracy 
to within 2° (phase dial is calibrated 
from 0° to 360° in 1° divisions) ; power 
consumption is 40 watts.—Servo Corp. 
of America, New Hyde Park, N.Y. 


Please mention number 1102 when filling out card 





160-point Rapid Indicator 
and Recorder 


New “Speedomax” rapid recording 
equipment consists of two parts, a re- 
corder and a switch assembly — both 


housed in separate cases, It automati- 
cally logs as many as 160 separate 
thermocouple temperatures in succes- 
sion at a rate of four seconds per point. 
In case of trouble, operator can cut 
thermocouples out of measuring se- 
quence in banks of 20 at a time, until 
instrument is concentrated on particu- 
lar group of temperatures in which he 
is interested at the moment. Or, he can 
set instrument to record any single 
thermocouple, or to record all points 
continuously. In usual operation, instru- 
ment simply indicates while numbered 
lights identify each couple. Should any 
temperature reach a _ preset limit, 
“Speedomax” automatically starts its 
recording chart drive, begins to record 


all points as a series of numbered do: 
and operates an alarm. — Leed 
Northrup Co., 4934 Stenton 
Philadelphia 44, Pa. 


Please mention number 1103 when filling 


Venu 





Tearing-strength Tester 


New “Elmendorf Junior Tearin, 
Tester” primarily developed for papx 
and paper products, is also used on te) 
tiles, metal foils, plastic films and oth 
sheet materials. Tester has capacity on 
eighth that of maker’s standard instr 
ment; total capacity is 200 grams, a) 


it is available in four calibrations, di- 
rect reading in grams when testing 
either 1, 2, 4, or 8 sheets. A carefully 
calibrated pendulum provides driving 
force to tear sample held between tw 
pairs of jaws.—Thwing-Albert Instru- 
ment Co., Penn St. at Pulaski Ave. 
Philadelphia 44, Pa. 


Please mention number 4 1()4 when filling out cai 





Portable Oven-temperature 
Tester 

New “Type DO-50” portable oven- 
temperature tester for checking per- 
formance and efficiency of heating ap- 
pliances is sensitive d-c, millivoltmeter 
calibrated for use with iron Copnic 
(Constantan) thermocouples having re- 
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S.istance of 2.0 ohms. Tester consists of 
91%” panel instrument mounted in smal] 
eatherette-covered case with compart- 
ment for storing thermocouple assembly 
land leads. Seale range is 0 to 650°F; 
accuracy is +5% of full-scale value. 
"Meter and Instrument Div., General 
 plectric Co., Schenectary 5, N. Y. 


@ Please mention number 4 4()5 when filling out card 
















Dew-point Apparatus 
| New model of “Alnor Dewpointer” 
i dots [Eembodies three improvements to pro- 
ivide greater operational dependability 
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in measuring dew point, (1) Manometer 
‘scale has been made longer to increase 
‘ease and accuracy of reading; (2) ther- 
‘mopiles now measure temperature in- 
"side observation chamber; (3) resist- 
‘ance thermometer tells when tempera- 
‘ture of gas sample has stabilized to 
‘temperature of fog chamber.—lIllinois 
Testing Labs., 420 N. LaSalle St., Chi- 
8, di- I cago 10, Ill. 





esting * Please mention number 1106 when filling out card 
efully & 
riving 
_ Rubber-hardness Gage 
j 8 . 4 . 
4 “a New pocket-size rubber gage meas- 


ures hardness of rubbers and other 
elastomers from 15 to 95 shore. Each 


re 


oven- 
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neter 
opnic 


ig’ re- 





unit supplied with test block of known 
shore hardness. Gage has only one 
moving part without linkage. Scale can 
| be easily read; no complicated set-up 
is necessary — merely press gage 
against sample. — Clarkstan Corp., 
11927 W. Pico Blvd., Los Angeles, Calif. 


Please mention number 1107 When filling out card 





Relay for A.c., D.c., Rectified A.c. 


New “Type 118XBX” small-size con- 
trol relay for d.c., a.c. or half-way rec- 
tified a.c., has d-p.-d-t. contacts rated 2 
amperes at 115 volts a.c. Normal d-c. 
operating power is 0.15 watts with 
maximum coil resistance of 2,200 ohms. 











A-c. relays operate on approximately 9 
volt-amperes with coils up to 115 volts 
60 cycles. Open type relay is 144” high 
x 1%” long X 1” wide and weighs 
approx. 2 oz. Unique magnetic struc- 
ture utilizes two working air-gaps 
resulting in high sensitivity on d.c. 
Hinge-pin armature suspension: insures 
reliable operation under severe condi- 
tions.—Struthers-Dunn, Inc., 150 N. 
18th St., Philadelphia 7, Pa. 


Please mention number 1108 when filling out card 





Creep-testing Machine 

New motor- 
driven screw-type 
creep testing ma- 
chine of 20,000- 
lb. capacity is de- 
signed for short- 
time creep-rup- 
ture tests at high 
temperatures, 
with minimum of 
operator atten- 
tion. Machine au- 
tomatically main- 
tains constant 
loads up to 100,- 
000 Ibs./in.2 on 
standard 0.505” 
diameter speci- 
mens while tem- 
peratures are 
held constant up 
to 2200°F. Ma- 
chine has flat 10” 
xX 10” chart re- 
corder; elonga- 
tion versus time 
curve is automat- 
ically and accur- 
ately drawn on 
chart, while elon- 
gation is also in- 
dicated by a revolution counter read di- 
rectly in thousands of an inch. Constant 
deflection is maintained in spring block 
and constant load is applied on speci- 
men during elongation. When specimen 
ruptures, both motor and clock are 
stopped. Machine can also be adapted 
to short-time tensile tests, constant 
strain-rate tests, or relaxation tests. 
Machine weighs approximately 1,200 
lb., is 7’ high, and requires a 16”>30” 
area.—Baldwin Locomotive Works, 
Testing Equipment Dept., Philadelphia 
42, Pa. 


Please mention number 1109 when filling out card 





Automatic Weigher 

New “M-118-D” automatic weigher is 
capable of automatically printing and 
visually indicating dormant loads with 
rapidity and accuracy. Capacity is from 
1,000 to 100,000 lbs.—Streeter-Amet 
ae N. Ravenswood Ave., Chicago 
13, Ill. 


Please mention number 4 4 1() When filling out card 


Low-range Pyrometers 

New “Type 500” pyrometer is a port- 
able low-range surface temperature 
measuring instrument in which a new 
high-sensitivity movement makes possi- 
ble low range of only 0 to 150°F. In- 
strument is equipped with manual cold- 
end adjuster, operated by holding ther- 
mocouple against aluminum test block 
and turning cold-end adjuster screw 
until pyrometer reading duplicates in- 
dications of thermometer. For use in 
checking surface temperatures of panels 





in heating and cooling installations, 
also for other surface temperature ap- 
plications in this low range.—TIllinois 
Testing Labs., Inc., 420 N. La Salle 
St., Chicago 10, Ill. 


Please mention number 111] When filling out card 


Industrial Thyratron Tube 


New “Type GL-5544” thyratron tube 
for industrial applications has design 
features such that tube requires no 
snubber circuit for most motor control 
applications. Specifications include: fila- 
ment voltage, 2.5 volts; filament cur- 
rent, 12 amps; peak anode voltage, 
forward and inverse,°1500 volts; peak 
cathode current, 40 amps; average 
cathode current, 3.2 amps; current aver- 
aging time, 15 seconds; ambient tem- 
perature range —55 to +70°C.—Tube 
Divisions, General Electric Co., Sche- 
nectady, N. Y. 


Please mention number 1112 when filling out card 


Contact-making Thermometer 


New contact-making thermomete, 
consists of maker’s all-metal thermome- 
ter with an adjustable contact arm. A 
screw-type terminal block mounted on 
periphery of case front provides for an 
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easy electrical connection. Contacts are 
of magnetic type which assure positive 
action during make and break. Contact 
arm is easily set to make contact at 
any temperature over the entire scale 
and, although contact can be broken 
manually after an alarm has been 
sounded, contacts break automatically 
on a temperature change of about 5%. 
Instrument can be supplied to make 
contact on either increasing or decreas- 
ing temperature. Accuracy as an indi- 
cating thermometer is + 1%; and as a 
control device +1%%% of full-scale 
range. Available in stem length from 
2%” to 24”, longer stems on special 
order.— Weston Electrical Instrument 
Corp., 617 Frelinghuysen Ave., Newark 
5,N. J 


Please mention number 1113 when filling out card 





Fluxmeter Calibrating Unit 

A new device for calibrating maker’s 
indicating fluxmeter and fluxmeter- 
type photoelectric recorder consists of 
“Alnico” magnet 
rod and housing 
with built-in 
search coil which 
is tapped and 
connected through 
selector switch 
and terminal post. 
Magnet is ap- 
proximately 10” 
long and %” in 
diameter. To use, 
unpainted end of 
magnet is placed 
in opening atop 
housing. Unit 
then is connected 
in series with 
search coil to be 
used in making 
flux measurement, and switch is set at 
desired value of flux-linkages. When 
magnet is removed from housing, de- 
sired flux-linkage takes place. This 
makes it possible to calibrate fluxmeter 
or recorder so that each millimeter of 
scale reading will be equivalent to 
known value of flux-linkages. — Meter 
and Instrument Div., General Electric 
Co., Schnectady 5, N. Y. 


Please mention number 1114 When filling out card 








Flow Indicator Alarm System 

New automatic electric alarm system 
for maker’s flow indicators sets off light 
or sound signal when high or low limits 
of flow are reached. System consists of 
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selectivity controls, sensitive micro- 
switch and electric wires leading to 
alarm. Pointers of controls are set at 
desired maximum and minimum rates 
of flow and locked. Microswitch closes 
contact and sets off alarm. Alarm may 
be set to operate when rate of flow ex- 
ceeds limits of a fraction of a gal. per 
min.—Henszey Co., Watertown, Wisc. 
Please mention number 1115 when filling out card 


Voltage Regulators 
Two new voltage regulators of 5- and 
10-kva capacities, contain all design 
changes that are features of lower-ca- 





pacity units; are available in either 
115-volt or 230-volt models. Incoming 
line voltage may vary between 95 and 
125 volts or 190 and 250 volts a.c. with- 
out affecting regulation accuracy of 
0.5%. Simultaneous load change from 
10% to 100% of rating will not affect 
regulation accuracy. Harmonic distor- 
tion never exceeds 5% in standard 
models and 3% in “S” models. Line 
frequency changes between 50 and 60 
cycles do not affect the output voltage 
or performance.—Sorensen & Co., Inc., 
»75 Fairfield Ave., Stamford, Conn. 


Please mention number ] 416 when filling out card 








Exposure Meter 


New “Totalux” automatic photoelec- 
tric integrating exposure meter, for 
application in any operation where 


7 





photographic exposures must be held 
within close limits between 3 seconds 
and 60 minutes, automatically termi- 
nates exposure after predetermined 
number of “counts” or foot candle sec-~ 
onds have been given copy board or 
printing frame. Operates at illumina- 
tion levels between 50 and 400 foot 
candles. Consists of exposure integrator 
and totalizer, connected by 20’ rubber- 
covered cable. Operates on 115 volts, 
50-60 cycle a-c. circuit.—General Elec- 
tric Co., Schenectady 5, N. Y. 


Please mention number 4 447 when filling out card 


Low-energy Detecto: 


New end window ion counter | aty,, 
high efficiency in detection 


ype 
ings in 
Scale | 
megoht 
F comes 
>walnut 





energy beta radiation. —IJnstrune) 

Div., Kelley-Koett Manufacturing (, 

Covington, Ky. | 
Please mention number 1118 When filling ‘ aes 





Pressure Pick-ups 
Three new “SR-4 Fluid Pregsyy, 
Cells,” extending available ranges dow 
to 0 to 200 lbs./in.?, (one-tenth of pre. 


vious minimun™ 
Le range) have cali. 18% 0 

bration accuracy a: i Potter 

any pressure with. Washt 

in ©0.25% of fu Pleas 

range. Other n 

ranges are (0) t 
i 500 and 0 to 100 
Ibs./in.*. Device: fit New 
he can be used in any ) with f 
gas or liquid pres. pit? 5° 

sure system b ic be 
screwing into .ge7* 
' 


tapped hole open- 
ing into systen,— 
giving fluid acces; 
only to a sealed 
tube in cell. “SR-4' 
resistance wir 
strain gages, bond 
aa - ed to outside wa 
of this tube, con- 
vert elastic deformation into chang & 
in electrical resistance. This change of FF 













resistance may be measured by an in-§ or d.c 
dicator or recorder at considerable dis JF long b 
tance, or it may be used to trip a relay J 30% I 
or actuate a control device—The Bali. Timin 
win Locomotive Works, Philadelphia, fi We ? 
ie ae 
Please mention number 1119 when filling out card sti 
Insulation Tester ; 

New “Minor Megohmer” (insulation N 
tester) is characterized by light weight F “ 
(3 Ibs.), small size (5%” X 3%” I bearn 
314”) and easy portability. It is of th ; O40. 
hand-crank type, having a d-c. genera & 60 nS, 
tor with 500-volt output. Measuring cy¢ 
system is of true ohmeter cross-coll & covere 
















ype, © hich gives dead-beat direct read- 
ings independently of generator speed. 
Seale is clear and legible ; range 0-50 
megohms and infinity. Instrument 
comes in molded Bakelite case of burr 
walnut appearance, with solid leather 
carrying case, set of six-foot test leads 
and fifty megographs for recording 
‘insulation resistance measurements.— 
Herman H. Sticht Co., Inc., 27 Park 
Place, New York City. 


Please mention number 1 42( when filling out card 


ature; 
e 





Miniature Relay 


| New “Series MTA” telephone type 
‘relays for a-c. operation up to 220 volts, 
‘60 eyeles, weigh 1%4 oz. and measure 
1%” X 1-7/82” X 
11/16”. Fitted with 
twin palladium con- 
tacts (2 amperes 
non - inductive load) 
and available’ in 
single or double 
spring stack with 
any contact com- 
bination up to 12 


rumen 


ng Co, 


ressur: 
S dow 


of pre. springs. Dissipation 
1imum fe only 0.50 to 0.75 watts; operates within 
‘@ cal. [18% of rated voltage without hum. — 


Potter & Brumfield Sales Co., 549 W. 


racy at i 
‘ith. . Washington St., Chicago 6, Ill. 


€ with: 











of fy Please mention number 4 424 when filling out card 

r nev ie 

Jf Time-delay Switch 

evicee. New “Tarrytron” time-delay unit 
in anv With settings available from one sec. 
] pres. to two min. duration is stable in opera- 


\tion when subjected to as high as 12 
G’s acceleration; heater currents can be 
‘ranged from 6 volts to 115 volts, a.c. 


‘Mm by 
into a 

open- 
‘stem, 
access 
sealed 
‘SR-4” 

wire 
, bond. 
e wa 
1, CON: 
change 
nge of 





or d.c.; size of unit is only 2-11/16” 


an in 

le dis.) long by 144” in dia., and total wt. only 
relay § 302. Furnished with octal plug-in base. 
Bali- Timing tolerances vary from 3-10% 
Iphia, over range of 1-120 secs. intervals.— 


| Cook Electric Co., 2700 Southport Ave., 
Chicago 14, Ill. 


Please mention number 4 422 when filling out card 


eard 





Phase-sequence Indicator 


_ New phase-sequence indicator is en- 
tirely static, with no moving parts, 


latior 
veight 


4”) 
of the @) Dearings, or pivots. Applicable to 120-, 
onera- @) 240-, or 480-volt circuits at 25, 50, and 
‘uring () 00 eyeles. It is housed in a leatherette- 
ss-coil @ covered wooden case, with a cover to 


protect two “Type NE-51” standard 
neon lamps. Three 30” leads, integral 
parts of instrument, have insulated 
\ clips to assure quick, easy operation. 
Indicator can be used: 1. To predict 







directional rotation of polyphase 
meters. 2. To determine proper connec- 
tions for paralleling generators, trans- 
former banks, and power buses. 3. To 
determine proper connections for watt- 
hour meters, reactive - component 
meters, kva meters, reverse-power 
relays, and phase-sequence relays. 4. To 
check vacuum-tube, thyratron, rectifier, 
and inverter installations. 5. To study 
vector relations of polyphase circuits.— 
Meter and Instrument Div., General 
Electric Co., Schenectady 5, N. Y. 


Please mention number 4123 when filling out card 





Valve-stem Seal 
New “Dahl-Seal” is said to provide 
for the first time a frictionless, leak- 
proof valve stem, regardless of static 





pressure on valve body. Valve stem is 
hermetically sealed by force of system 
pressure due to special shape. It elimi- 
nates and replaces conventional pack- 
ing box. No take-up or adjustment is 
necessary as it is inherently lubricated 
and is completely resistant to chemical 
attack. Valve stem can be positioned to 
accuracy of 0.001” at full vacuum, at- 
mospheric to 25,000 gage. “Dahl-Seal” 
is said to open an entirely new field of 
instrumentation. — Hammel-Dahl Co., 
243 Richmond St., Providence 3, R. I. 
Please mention number 1124 when filling out card 





Flame-failure Safeguards 


New “Fireye Systems FF-2 and 
FF-6” are said to meet the need for 
efficient flame failure safeguards and 


| 





controls on gas-oil conversion burners. 
System “FF-2” is used on oil burners 
which employ gas as an alternate fuel. 
The system consists of photoelectric 


scanner, flame rod and programming 
control. Photoelectric scanner monitors 
main oil flame providing instantaneous 
safety shutdown on flame failure. Con- 
trol programs sequences of ignition and 
fuel systems, and rod monitors pilot gas 
flame, preventing main fuel valve from 
opening until pilot flame is properly 
established. When system is converted 
to gas, rod monitors continuous gas 
pilot flame and control programs fuel 
and ignition systems. System “FF-6” is 
similarly used on gas burners which use 
light oil as an alternate fuel.—Combus- 
tion Control Corp., 77 Broadway, Cam- 
bridge 42, Mass. 
Please mention number 1125 When filling 


Solenoid-operated Valve 
New 4-way solenoid valve is of bal- 
anced spool type, controlled by a built- 
in solenoid. Manifold design permits 
flexibility in piping 
arrangement; lines ® 
may be connected to 
bottom, sides dr a 
combination of both. 
Three point mount- 
ing pads are pro- 
vided to prevent dis- 
tortion of parts. Ad- 
aptable to straight 
line piping, with 
valve capacity equal 
to rated pipe size. Solenoids and spool 
and sleeve assembly may easily be re- 





placed. Other features: only 5/32” 
solenoid stroke, silent mechanical 
operation, low current consumption, 


valve proper made of corrosion resist- 
ant materials, and time required for 
pushbutton response only 1/20 second. 
—Hanna Engineering Corp., Chicago, 


Please mention number 1126 when filling out 


Manometer-vibrating Apparatus 

New “Aminco-Lardy Rotary War- 
burg Apparatus” features pivotal 
shaking action which makes it possible 





for manometers to be read more easily 
and accurately (while in motion). 
Manometer legs move radially, in a 
horizontal plane, about an axis cen- 
tered between them. Lateral movement 
of manometer is only %4 mm. at max. 
flask travel, ten times that of mano- 
meter legs. Apparatus accommodates 
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various types of manometers, and has 
three speeds of oscillation (70, 112, or 
180 per min.). Amplitude of oscillation 
may be changed from to 4 cm.— 
American Instrument Co., Inc., 8010- 
8020 Georgia Ave., Silver Spring, Md. 
Please mention number 1127 when filling out card 





Air Dehydrator 
New “Dry Air Purging Unit” is self- 
contained and automatic; provides a 
continuous source of dry high-pressure 





air. Maker states that it “will replace 
inert gas or nitrogen: bottle. purge sys- 
tems heretofore used.” Unit consists of 
desiccant chambers automatically re- 
generated without interrupting purge 
air supply. Features are: purge air- 
flow indicators, reducing regulators to 
provide proper pressure for each serv- 
ice, a totalizing air-flow meter, and 
safety devices to prevent use of damp 
air for purging. Unit can be provided 
complete with air compressor or, if a 
compressed air supply is already avail- 
able, dryer section alone’ can be fur- 
nished. Unit operates on a 110-volt a.c. 
or d.c.—ZIndustrol Corp., 88-35 76th 
Ave., Glendale, Brooklyn 27, N. Y. 


Please mention number 1128 When filling out card 





Pressure Indicator for Micro- 
second Pressure Transients 
New “Model E Pressure Indicator” 
uses a capacitor type pick-up. Depend- 
ing on free diameter and thickness of 
the diaphragms, natural frequencies 
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can be chosen at random, highest limit 
1.2 Mc. Pressures from vacuum up to 
60,000 lbs./in.2 can be registered by 
interchanging diaphragms. A fre- 
quency-modulated carrier is applied se- 
curing linear frequency response from 
0 to 1.5 Me. Instrument offers freedom 
from practically all external electrical 
and mechanical interference. Accuracies 
of 0.25% can be achieved by applying a 
newly introduced dynamic calibration 
which calibrates entire system during 
the test. Pick-up is linked to oscillator 
by a coaxial cable, permitting a length 
up to 200 ft. Any standard cathode-ray 
oscillograph can be adapted for visual- 
izing indicated pressure phenomena.— 
Rutishauser Scientific Instruments, Box 
27, Altadena, Calif. 


Please mention number 1129 when filling out card 





Tone Generator 


New “Type WA-26A” portable tone 
generator, designed primarily for use 
in broadcasting studios, combines high- 





quality audio oscillator and sensitive 
indicator to supply suitable tone for 
use in equalizing remote telephone lines. 
Tone-generator circuit is R-C type, al- 
lowing selection of 10 frequencies from 
50 to 15,000 cps. Output is metered and 
calibrated in dbm. Output of either 150 
ohms or 600 ohms may be selected. Sup- 
plied with black leatherette carrying 
case. Weight with batteries is 9 lbs., 
4 ounces.— Radio Corp. of America, 
RCA Victor Div., Camden, N. J. 


Please mention number 1130 when filling out card 





Tachometer Head for Aircraft 
Pad Mounting 


New “Type 55” tachometer head for 
AN specification pad type aircraft 
mountings is for use with maker’s 





indicators. Weighs only 11 oz., and re- 
quires very small operating torque, and 
permits full-scale indicator ranges as 
low as 200 rpm. or as high as 10,000 





rpm. Connections are made wit 


ard AN fittings; overall pr ect, read 
from mounting surface is only '—~[iisite si 
Metron Instrument Co., 432 Lin Jy) © Sto ze 
Denver 9, Colo. Requl 
Please mention number 1131 when fillir arr 





Electrophoresis Appara' us 

New “Aminco-Stern Electro; hoes; 

Apparatus,” measuring only 38 30 
66” high, is said to be of great va 





for making electrophoretic, diffusio 
adsorption and refractive index meas. 
urements. Apparatus detects concentra- 
tions of 0.002% and measures concen & 
trations of 0.01% and 2.5% simulta 

neously. Two samples can be analyzed mY 
at one time, and a total of six sample} (pf.) 





can be analyzed in nine hours. Included bine 7 
are rapid dialysis facilities, a chamber ta 
for freezing and storing samples, .— i" ' 
sealed mechanical refrigeration system, & Piaget 
precision Schlieren optics, complet: 50/151 
built-in photographic facilities, and af scale 
triple slit, bar, straight-edge unit— " Elect 
American Instrument Co., Inc., Silve St. B 
Spring, Md. —_ 

Please mengion number 1 132 when filling Plea: 

Hand Tachometer 

New “Model ATH4” hand tachomet: 
effects transmission of driving spindi Nev 
rotation to indicating pointer in first y smaplt 
stage mechanically and in second stag ) pickuy 
magnetically. Speed changes are indi- Bj) St4m 
cated instantaneously. Pointer always psn 


reads in same direction irrespective 0! 
direction of rotation of spindle. Pointe! 
shaft is carried between two jewel bea! 
ings. A push-button device enables 0} 


suppl, 
fand ; 
> Each 
idb. H 
j out. , 
/ micro 








erator to arrest pointer at indicated 
reading. By pushing button on oppo- 
4". <ite side of instrument, pointer returns 
Bio zero. Each model has three ranges. 
TRequired range is selected by turning 
!.rrow on knurled knob to range clearly 
) narked on instrument. “Model ATH4” 


has maximum range of 0 to 50,000 rpm. 


US oy 0 to 25,000 rpm. Instrument accuracy 
LOresi; ie jg guaranteed to within +0.5% over 
< 30 Bi wide range of ambient temperature 
value Mt yariation. — Equipoise Controls, Inc., 


100 Stevens Ave., Mount Vernon, N. Y. 


Please mention number 4 ] 33 when filling out card 





Power Analyzer 


| New power analyzers permit com- 
_ plete electrical tests for a-c. power 
/ measurement—3-phase, 2-phase, single- 










Fusior 

meas- 
centra- 
-oncen- 
imulta- 
ialyzed 
amples 
icluded 
amber 
les, a 





» phase; volts, amperes, kw.(hp.), rkva. 
» (pf.) phase rotation indicator. Illustra- 
tion shows one of several models avail- 
able. Circuits nominally 120/240/480/ 
/575 volts; current ranges min. full 
' scale, 1.5 amperes to max. 300 amperes 





aw lin nicely overlapping steps 1.5/5/15/ 
8 * & 50/150/300; kilowatts, polyphase, full 
init — Scale 300 watts to 240 kw.—Niagara 
Silver Electrical Instrument Co., 559 Ellicott 
: 'St., Buffalo 3, N. Y. 

Please mention number 1134 when filling out card 
se Portable Amplifier 
mete! 
pindl New “Type BN-2A” portable remote 
. first (amplifier provides high-fidelity audio 
stage | pickup for AM and FM broadcast pro- 


indi- |) $tams and features excellent frequency 
lways response, low noise level and low dis- 
of (2 tortion, Amplifier has built-in power 


ive of 

“sie supply for 115-volt, 60-cycle outlets, 
bear. and facilities for battery operation. 
ia o- | Each channel offers overall gain of 92.5 


db. High-level mixing is used through- 
jout. Amplifier has capacity for four 
microphone inputs. Amplifier is 1414” 





long; weighs 29 lbs.—Radio Corp. of 


America, RCA Victor Div., Camden, 
N. J. 
Please mention number 1135 When filling out card 





Thread Staging Fixture 
New “See-All” thread staging fixture 
is for inspection by optical projection 
of screw threads ranging in diameter 





from 0.073” to 1.000”. It is said to pro- 
vide practicable, fast methods of load- 
ing and holding screw threads, in gag- 
ing major and minor diameters, crest, 
fiank angle, worn tool allowance and 
lead. The fixture provides simple helix 
angle adjustment for use on optical 
comparators in which no work stage 
with helix adjustment is provided. Two 
sets of adjustable vee assemblies are 
supplied with each fixture; one for 
sizes 0.073 to 0.216 O. D. and the other 
for sizes from 0.250 to 1.000 O. D. A 
set of 25 setting masters is supplied 
with new fixture for alignment with 
coordinated thread charts on compara- 
tor. Tapered threads in sizes 1/16-27 
to 3/4-14 can be inspected.—Engineers 
Specialties Div., 980 Ellicott St., Buf- 
falo 8, N. Y. 


Please mention number 4 1 3G When filling out eard 





Recording Vibrometer 
New recording vibrometer measures 
and records frequency, displacement, 
and wave shape of mechanical vibra- 





tion. Built to operate either when 
mounted or held in hands, vibrometer 
weighs only 7 lbs. and is less than 8” 
in length. Useful for testing reciprocat- 
ing and rotating machinery within vi- 
bration frequency range of 10 to 120 
cycles per second. Records both steady- 





state and transient vibrations. A prod 
extending from one side is set in motion 
when held against a vibrating body. 
Motion is amplified and transmitted to 
stylus which inklessly records vibra- 
tion on wax paper. Another stylus pro- 
duces timing mark near edge of wax 
paper every one-third of a second. Syn- 
chronous motor operates from 115-volt, 
60 cycle power supply. Two push but- 
tons give chart speeds of 1” per second 
and 3” per second. Motion of stylus can 
be observed through a window in top 
of all-aluminum case. — General Elec- 
tric Co., Schenectady 5, N. Y. 


Please mention number 1137 when filling out card 


Trig.-function Resolvers 
New line of electrical resolvers is de- 
signed specifically for electromechani- 
cal computing and control equipment. 





Developed primarily as parts of Navy 
instruments, they are accurate and de- 
pendable means of solving problems in- 
volving trigonometric functions. Each 
is designed to deliver two alternating 
voltages proportional respectively to e; 
sin A + ee cos A and e; cos A €o sin 
A, where e; and é2 are voltages applied 
to two primaries and A is angle through 
which rotor has been turned from posi- 
tion defined as electrical zero.—Arma 
Corp., 254 36th St., Brooklyn 32, N. Y. 


Please mention number 1138 When filling out ¢ ard 
Industrial Raman 
Spectroscopy Equipment 

Complete Raman equipment designed 
for industrial laboratories includes a 
high-speed Raman spectrograph and 
powerful Raman excitation equipment. 
Typical compounds give useful spectro 
grams with exposure times of about 
one minute. For example, in 45-second 
exposure, a 44@-ml. iso-octane sample 
yields over 15 usable-density Raman 
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GALVANOMETERS 


lines on Tri-X Pan film. Special low- 
pressure high-current mercury lamps 
excite well-defined Raman lines, and 
spectrograph has excellent definition 
over whole 4000-6500-A range. Disper- 
sion provided is said to be exceptional 
for an f/3 camera, permitting use of 
fast films without loss of resolution. 
In addition, coated optics, well-designed 
baffles, and low-pressure lamps mini- 
mize background so that even weaker 
Raman lines are detected.—Lane-Wells 


External meter may be used j; 
Full scale meter readings are 
with 15 microvolts at the inp 
wide band operation, while 

volts signal will produce th 
under selective operation. Pow: 
is electronically regulated 

stability. Good shielding per 
gain to be used without dist 
from noise or 60 cycle ha 
“TAA-16” amplifier is sup) 
cabinet and is suitable for rack 


ing. Dimensions: height 9”, wi th 9 
depth 12”. Weight: 30% lbs.— 2, 
ing Labs., Inc., Winchester, Ma 


Please mention number 414] when filling 


Co., Pasadena, Calif. 


Please mention number 1139 when filling out card 








Solenoid Valve 
for Emergency Service 


New “Series No. 6000” 150-Ib. globe 
type solenoid valve, designed to meet 
emergency or safety requirements, is 


Deposited Carbon Resistors 
New “Deposited Carbon Resistoy: 


“DCF” for applications up to 1 wat 
and “DCH” for applications up to » 
watt, provide extremely high stabilit 
and low voltage coefficient, and assuy 
low capacitive and inductive impedance 
Available in 3 tolerances: 1%, 2% a 
5%. Voltage coefficient on a statistics 
average is approx. 10 ppm. per volt 
Resistance ranges are: Type DCF—2) 
ohms to 5 megohms, Type DCH 
ohms to 20 megohms. — Internatio) 
Resistance Co., 401 N. Broad St., Phi 
delphia, Pa. 


Please mention number 1142 when fillin 








Liquid-level Gage 
New large -chamb: 
liquid-level gage is 
claimed to give “zn ac- 
curacy of level reading 


CENTURY TUBULAR TYPE 
GALVANOMETERS 


intended for service in which valve is 
normally open; is capable of remaining 
closed for indefinite periods of time, 
and valve will remain closed as long as 
a pressure above three lbs. exists on 
the inlet side. To permit easy opening 
of valve once emergency has passed, a 
simple piping arrangement is utilized. 
Valve has heavy cast body, suitable for 
pressures up to 150 lIbs., to handle 
steam, hot or cold water, gas, air, gaso- 
line or oil. Available in sizes from %4” 
to 2%”. May be used on 110, 220, 440 
volt, 60 cycle a.c., and is provided with 
%” I.P.T., opening cap.—Johnson Corp., 
Three Rivers, Mich. 


never before possible” 
for use in gaging lic- 
uids that boil, wher 
liquid fluctuates rapid- 
ly in the glass. Gag 
chamber is of larg 
diameter so that effec: 
of boiling action an 
fluctuations on _liqui 
level is = minimize 
Gage is indicated f 
use on light-end se 
ices, also as a visu 
standpipe. It is of th 
flat-glass, reflex typ 
and is made in section: 


Please mention number 1140 When filling out card up to an y desire 
length, in multiples of maker’s stand 
ard “No. 7 Reflex Glasses.”—Jergus 
Gage & Valve Co., 80 Fellsway, Som 
ville 45 Mass. 

Please mention number 1143 When filling ou 





Standing-wave-voltage Ratio 
Amplifier 


New “TAA-16” amplifier, useful in 
determining standing wave voltage ‘ 
ratio when used in connection with 60-mm. Spotting Scope 
square law detector probes and slotted New 60-mm. spotting scope, provid 
waveguides, has two inputs, selectable ing greater visual performance a} 
by switch for rapid comparison. Opera- eye-relief, has coated. optical systen 
ting frequencies are from 500 to 5000 that provides maximum light-gathering 
cycles and operation can be wide band 
or highly selective. Selective network is 
panel tuned. Output meter is calibrated 
directly in standing wave voltage ratio. 





CENTURY GEOPHYSICAL 
CORPORATION 


Tulsa, Oklahoma 


NEW YORK HOUSTON 
149 Broadway Nic 


s-Esperson Bidg 


1} j ; | 
+ ? la? & j vid? 
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Spower and features coarse and fine ad- 
justment focusing devices. Under 14 

in length, the scope has caps that screw 
on eyepiece and objective to make it 
dust proof.—Bausch & Lomb Optical 
(o., 625 St. Paul St., Rochester 2, N. Y. 


Please mention number 1144 when filling out card 





Mercury Relay 


New relay incorporates free float- 
mount 














ing magnetic plunger which is said to 
- 20 (1) insure smooth, silent operation, 
tors 
S1stors 
1 watt 
ip to ? 
tabilit 
assur 
edane 
b% ay 
tistica 
=r Volt 
i 20) 
H—( 
uation: 
, Phil 
namber fee (2) reduce size of glass enclosure and 
ge je. (3) insure flicker-proof performance in 
‘on ac. ee sign flashing applications. Heavy tung- 
‘eading fe Sten contacts with mercury-to-mercury 
sible” p make-and-break are hermetically sealed 
ng’ lig- fee tor dust-and moisture-proof operation. 
where There is no exposed arc; relay is safe 
rapid. under all operating conditions. Coil and 
- Gagefe load terminals are readily accessible. 
large ee Operates on % wave unfiltered current. 
- effect fe Height, 4”; width, 25%”; depth, 2%”. 
n ani Available in 2 and 3 pole units.—Ebert 
liquii [Engineering & Mfg. Co., 185-09 Ja- 
imized ee matea Ave., Hollis, Long Island, N. Y. 
ed fi Please mention number 4 145 when filling out card 
1 seri 
visua . 
of the We Photoelectric Counter 
typ i) =New “Type 20AP5” photoelectric 
ection / counter is for installation on any con- 
_ )veyor system or automatic machine. 
Stand Be 
rgusoi 
Somer: 
rovid- 
> and 
ysten 


rering 





Light source has an adjustable lens sys- 
tem which permits narrowing down the 
light beam for counting very small 
objects. Packaged complete including 
light source, photoelectric control, and 
electric counter. Plugs into 115-volt 60- 
cycle a.c. Speed of operation: up to 600 
¢pm. Operating range: 6 ft. between 
Pommctric unit and light source.— 

hotoswitch Inc., 77 Broadway, Cam- 
bridae 42, Mass. 


Please mention number 1 146 when filling out card 








Illuminator Magnifier 


New magnifier-illuminator combines 
in one unit means for lighting and 
magnifying objects for visual inspec- 





tion or fine work in laboratories. View- 
ing head contains light source (three 
six-watt, 9” fluorescent tubes) and a 
5” lens which brings objects into sharp 
focus at 13”. Triangle-shaped lens and 
lamp housing may be suspended above 
work in any desired position at the 
touch of a hand; and whole assembly 
can be quickly clamped to edge of 
bench, desk or table.—Fisher Scientific 
Co., 717 Forbes St., Pittsburgh 19, Pa. 


Please mention number 1147 when filling out card 





Aircraft Ice Detector 
New carburetor ice detector for air- 
craft flashes neon signal light in cock- 
pit to indicate condition of throttle or 





fuel icing, warning pilot to turn on pre- 
heater. Energy from spark plug lead 
is fed to transformer and _ balanced- 
bridge circuit containing “neutralizing” 
condenser and ice-pickup probe. Ice un- 
balances circuit, flashing signal.—Lind- 
berg Instrument Co., 830 Folger Ave., 
Berkeley 2, Calif. 

Please mention number 1 148 when filling out card 

Reset Counters 

New “Y Productimeter” reset stroke 
and rotary counters are available in re- 
set and non-reset styles, in 3, 4, 5, and 6 








WHY BUY 
3 UNITS 


when 


| TWIN SEAL UNIT 
WILL SERVE 3 WAYS 


10,000 psi—no leakage or seepage 


Bat 


1 PORTABLE PRESSURE TESTING 
Weight, filled with oil, 8/2 Ibs. 


2 BENCH WORK WITH TEST GAGE 
mounted on aluminum drip pan 


mn — 7, 


<a me 


DEAD WEIGHT TESTING 
shown with dead weight attach- 
ment mounted on unit. 

Write for Bulletin 


MANSFIELD & GREEN 


1051 Power Avenue CLEVELAND 14, O 
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For DELICATE 
Soldering Jobs... 


5 SECOND 
<———- HEATING— 
no waiting 

FLEXITIP— 
easily formed. 


LONG REACH 


SOLDERLITE— 
spotlights 


the work 
BUILT-IN ne 
TRANS- 
FORMER 

Te 
DUAL HEAT— 


Single heat 100 ‘ 
watts, dual heat 
100/135 wotts; 
115 volts, 60 
cycles 


For light, delicate operations, where 
precision heat-control is essential— 
rely on your 4" Weller Soldering 
Gun. Pliable FLEXITIP slips easily into 
“ticklish” spots. Automatic heat—on 
in 5 seconds, off when you release 
trigger—speeds soldering, prevents 
burning, and enables you to adjust 
tip temperature to suit job. Perfect 
balance and handy pistol grip give 
comfort and control. 

For faster, safer instrument solder- 
ing, order Weller Gun type S-107 
single heat or D-207 dual heat from 
your deoler—or write for catalog 
direct. 


Be Sure To Get Your | 
Copy — SOLDERING 
TIPS, the new Weller I 
Handy Guidetoeasier, | 
faster soldering —- 20 
pages fully illustrated. I 
Price 10c at your dis- | 
! 
| 


tributor's or order 


WE LLER 
MANUFACTURING COMPANY 


800 Packer Street « Easton, Pa. 
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figures capacity. Length of case ranges 
between 1-1/16” and 2%”; width is 
0.960” and height, 1.238”. Figures are 
black on white, 0.166” high by 0.097” 
wide; are clear, baked on. Bearings are 
oil-less automotive type. Stroke style 
counters have patented ratchet, non- 
slip pawl drive mechanism. Rotary 
style has a sleeve clutch mechanism. 
Shafts are of stainless steel; number 
wheels have steel running parts. Plexi- 
glas window gives clear visibility and 
is non-breakable. Operating lever on 
stroke units is bright plated brass with 
positive grip. A single turn of knob 
resets all figures to zero.— Durant 
Manufacturing Co., 1914 N. Buffum St., 
Milwaukee 1, Wis. 

Please n_ention number 1 149 when filling out card 


Flame Spectrophotometer 


New “Beckman Flame Spectrophoto- 
meter” simplifies both qualitative and 
quantitative analyses of a large num- 
ber of chemical elements. Its use of a 
hot flame permits excitation of spectral 
lines of a large number of elements, 
including many of the heavy metals 
and alkaline earths, whereas a cool- 





flame instrument excites only those of 
the alkali metals. Its spectral range 
covers the ultraviolet, visible and near 
infrared. Method of use is adaptable 
to water analyses, metal and ore 
analyses, determination of inorganic 
traces and impurities in foods, chemi- 
cals, biologicals, pharmaceuticals and 
in organic materials which can be re- 
duced to inorganic solutions. Samples 
are atomized and introduced at a uni- 
form rate into a hot oxygen and gas 
flame through a_ specially-designed 
burner. Emission lines are excited and 
spectrophotometer isolates these lines 
and measures their intensities relative 
to a blank or standard. A rate of four 
analyses per minute is easily main- 


tained. Results are instantly and 
directly readable on an accurately- 
calibrated dial. No photographic 


processes or densitometer comparisons 
are necessary. Flame temperature and 
rate of feed of specimen can be held 
constant “over a long period of time,” 
allowing numerous individual line 
measurements to be made in succession. 
Also, flame temperature and feed rate 
can be exactly reproduced at any time 
for “check” or “blank” determinations. 
Analyses can be made on samples as 
small as 5 cc. Instrument is said to pro- 
vide sensitivity greater than 0.01 ppm. 
—an accuracy far exceeding results 
obtained with filter type instruments. 
Even traces as small as a few parts 
per billion can be detected with this in- 
strument.—Beckman Instruments, Nat'l 
Technical Lab., S. Pasadena, Calif. 


Please mention number 4 150 when filling out card 







A-c.-d-c, Power Supp! 

New “Model 700-SV” com 
a-c.-d-c. power-supply unit 

from 115-volt, single-phase, 50 





input to provide two independent , 
put circuits. Vernier control on o 
output circuit enables hair-line setting 
when checking specific points of inst) 
ments being calibrated. Both outpy; 
circuits are uniformly adjustable fro, 
0 to maximum rating. Circuit No, | 
provides output of 0 to 10 ampere 
with maximum of 8 volts, or 0 to 30/7 
/150/300/600/750 volts a.c., with may 
of 200 ma. It also provides d-c. output 
of 0 to 20/50/125/250/500/750 volts 
with max. of 175 ma. Ripple on d- 
output is less than 0.25%. Circuit No. ? 
provides an a-c. output of 0 to 
amperes with max. of 5 volts, or a~ 
output of 0 to 135 volts with max. of 
amperes, and includes 115-volt co 
stant-potential terminals supplied direc: 
from input circuit.—Arthur E. Boot 
Co., 307 E. 3rd St., Los Angeles 1 
Calif. 


Please mention numer 115] when filling 





Video Sweep Generator 


New “Type WA-21A” precision vid 
sweep generator, when used with suit- 


able detector and oscilloscope, facili- 


tates direct viewing of envelope of out- 
put wave of a video circuit while input 
signal sweeps through a range of 1() 





ke. to 10 me. at the rate of 60 complet: 
sweeps per second. CW generating sec- 
tion produces sine-wave signals tunabl 
from 100 ke. to 10 me. for point-to- 
point or steady rate tests. For specia 
applications, sweep width may be re- 
duced and center frequency adusted t 
permit detailed observation of respons 
of narrow band-width circuits withi 
the range of 100 ke. to 10 me. Designe 
for either bench or rack mounting 
Normally furnished in table model 22 
wide, 104%” high, 15” deep, weighing 
80 lbs —RCA Victor Div., Radio or 

of America, Camden, N. J. 

Please mention number 1152 when filling 
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Solenoid-operated 4-way 7 — injected ae of inlet- 

: end cell. As soon as salt front reaches 

Control Valve first cell, a-c. Wheatstone bridge un- 

New model of maker’s “CV” control balances, built-in relay throws, starting 


valve series is solenoid operated, com- clock and switching second cell into 
‘act (over-all dimensions are 7%” for circuit. When salt front reaches this ‘ 






i cell, clock stops and holding time is 
read off directly. Duplicate measure- 
ments can be made at the rate of one 
per minute. Extensive tests have shown 
that agreement among a series of such 
holding time checks is better than 0.04 
second.—Industrial Instruments, Inc., 
17 Pollock Ave., Jersey City 5, N. J. 


Please mention number 1154 when filling out car 









| 









Mechanical Convected 
he %&” port model, 10%” over-all for 


ithe %” port size), and material subject i 4 Drying Oven : 
to contact with operating fluid is non- New drying oven has “Limistat” con- | STANDARD SIGNAL GENERATOR 
‘corrosive. Body is heat-treated, sand trol which shuts off oven completely if Frequency range: 75 ke. t0 monet 
‘cast, aluminum alloy casting; valve temperature rises above control setting. 30 me. Output 0.1 microvolt 

piston is solid machined brass sealed to 2.2 volts. 65B 
with readily replaceable aircraft type 

















Nt out 


On One 





































































setting: J“O” ring packings. Designed for opera- 
instru. tion on maximum line pressures of 
output [150 Ibs./in.2, coils are furnished as 
le from Mstandard for 110/220 volt current 
No. | operation with current consumption on 
mpere: {7110 volts of 1 ampere. Valve is avail- 
0 30/7) Heable with 440-volt coils as standard. 
h max, # Solenoid coils actuate small secondary 
output [valve which in turn controls air inter- 
) volts mally ported from incoming pressure 
on d-c. port. Valve piston is thus forced to ex- STANDARD SIGNAL GENERATOR 
t No.2 treme position at each actuation by F 2 ; 
) to i finjection of positive pressure behind pro nteys Pits ah 5. ~ MODEL | 
or a-c. B piston. At same time, electrical system to tee ty Shite. sings 80 
ix. of | is fully protected from contact with cb ons 
t con- operating air. The 5-port 4-way type 
i direct Hdesign permits regulation of either 
Boot) (exhaust ports, assuring accurate control Operates independently of thermostat 
les 1), of eylinder piston movement. Single control and is adjustable for 10° to 
solenoid spring return actuation is 100° above setting. Prevents losses due 
lavailable. — Modernair Corp., 4222 to thermostat failures or unauthorized 
‘Hollis St., Oakland 8, Calif. tampering with thermostat control 
, Please mention number 4 453 when filling out card settings. Available in three sizes from 
. Ain AT 3 to 18 cubic ft. and two heat ranges 
n vide is ; of 180 and 260°C. with or without full 
h suit Pasteurizer Flow Timer view window.—Electric Hotpack Co., 
~ same New “Solu-Bridge” flow timer checks aye Cottman Ave., Philadelphia 
, input i oe ome Se ry gee is "Please mention number 1155 when filling out card 
\ eP izers and is base 
= pon maker’s “Model RT-3.” This instru- a a. oe SQUARE WAVE GENERATOR 
ment operates on the conductivity prin- Portable Van de Graaff 5 to 100,000 cycles. Recom- ope, 





° . mended for AM, FM and tele- 
High-voltage Generator dela esting. 71 
New “Model L” Van de Graaff gen- 
' erator is said to be a safe, convenient 
source of high voltage, producing an ap- 


iple; but, unlike its predecessor, is 









MEGACYCLE METER 


A versatile grid-dip 







































mplet MANUFACTURERS Of oscillator covering 
ig sec: | standard Signal Generat'S | the frequency range 
unable Pulse Generators of 2.2mc.to 400 me. 
int-to- Mautomatic and can be operated by one FIM Signal Generators 









Square Wave Generators 


person. It incorporates an_ electric Tube Voltmeters 
Vacuum tu 


stop-clock graduated in hundredths of a 
















































ted to second. Two conductivity cells with UF Radio Moise frie 

spons %" N.P.T. fittings are ‘provided for eee CCULARS 
withit mounting in flow at ends of holding sare Meters ON REQUEST 
nigne ube. (An alternative Lucite cell, de- phase Sequence Indicators 

ne signed for mounting in standard sani- Television and FM Test 

el 26 Bary fittings as illustrated, is avail- Equipment 


ighing 


Corp. 






able.) To operate timer, electric stop- 
rom - as to aa oe — MEASUREMENTS CORK ORATION 
ad) U o conductivity o owing 
pvater, and an ounce or less of strong ae o wesc 
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Experimental 
Work and 
Smal! Production 
... Our Specialty 






We have the skilled craftsmen, the equipment 
and the capacity to help you break production 
“bottlenecks,” or solve other problems in manu- 
facturing instruments, parts or similar precision 
work. 


Our experience covers manufacturing optical, 
nautical, radar, ast ical, engi ing, instru- 
ments, parts, etc., for various companies. 





Let Us Help You! 


In strict confidence, write for information or 
send data on your requirements. 


Hee | 
CARL HEINRICH 
COMPANY 


677 BEACON STREET, BOSTON 15, MASS 








PROTECTED 
THERMOCOUPLES 


QUICK COUPLING TYPE 


Ideally suited for measur- 
ing temperatures of pilot 
operations; or, for produc- 
tion, when processes require 
frequent or spot checking 
at various locations. 





Extremely sensitive to tem- 
perature changes—made in 
Iron Constantan for use up 
to 1000°F, and Copper Con- 
stantan between —300°F. 
and 600°F.—all standard 
calibrations. 








Thin wall, stainless steel 
protection tubes are '/,”, 
3/16” or 44” diameter. '/4” 
or 4” N.P.T. bushings are 
stainless steel or brass. 


Become acquainted with 
our many types of Ther- 
mocouples, Lead Wires, 
Quick Coupling Connec- 
tors and Accessories. Send, 
today, for your copy of 
our 32 page catalog. 


Term ELECTRIC CO. 


FAIR LAWN. N.J. 
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| preciable constant-potential current for 


| assembly to bring each manometer into 


research and industrial applications. 
Utilizing well-known moving-belt and 
corona-spray principle, instrument de- 
velops a quarter-million volts positive 
or negative. Current output is ample 
for a multitude of measurements, tests, 
and production uses yet is low enough 
to assure complete safety to operating 
personnel. No protective devices are 


| needed. Voltage output is easily adjust- 


ed by corona loading. A voltmeter reads 
terminal voltage directly and a polarity- 
reversing switch permits selection of 
either positive or negative voltage. 


| Grounding high-voltage terminal re- 


duces voltage output to zero, allowing 
external circuit changes to be made 
without shutting down generator. En- 
tire apparatus weighs 150 lbs., is 36” 
high. All moving parts and all electri- 
cal parts — except the terminal — are 
enclosed. The generator will operate 
from any 115-volt, 60-cycle, single- 
phase circuit fused for 20 amperes.— 
High Voltage Engineering Corp., 7 Uni- 
versity Road, Cambridge, Mass. 


Please mention number when filling out card 
1156 





Warburg Analyzer 


New “Precision” Warburg apparatus 
is being utilized in fields such as cata- 
lytic oxidations and hydrogenations, 
glycolysis, vitamin assays, photosyn- 
thesis, micro-analysis of gas, fat stabil- 
ity, etc. It provides laboratories engaged 
in Barcroft-Warburg work with an 
accurate time- and space-saving 


| apparatus. It allows operator to sit in 


one position while rotating manometer 
Normal-to-helix 
New normal-to-helix thread charts 


| aid staging of American National Form 
| threads to correct helix angle. Designed 
| for use with maker’s staging fixture, 


they are also for thread checking wher- 
ever threads are held by centers and 
helix adjustment is taken into account. 
New screens cover range of standard 
thread sizes for Class 2 and 3 fit. As 
these threads are gaged normal to helix, 
requiring a corrected pitch for requisite 


| helix angle, a separate contour is shown 


for every thread size. To establish posi- 
tive alignment of thread shadow with 
chart contour, one thread flank is shown 
as a heavy black band and full toler- 





immediate view without changing pos 
tion. It accommodates up to 20 Wa 
burg manometers or 10 Summers 
differential manometers. Also availa}; 
in refrigeration model for low ten 


perature work. A 10-unit apparatus j; 


also available.—E. Machlett & Son, 99 
E. 28rd St., New York 10, N. Y. 


Please mention number 1157 when filling o 





Photoelectric Registration 
Control 
New “Type 23LF3” photoelectric reg 
istration control for maintaining accy 


racy in high-speed printing and cutting 
operations on paper, cellophane, fab. 


rics, steel, tin, aluminum, or other she 


Thread Charts 


ance on thread thickness is seen | 


opposite flank of thread contour. A sca: 
in 0.001” increments is provided 2a 


pitch line intersection of opposite flank 


enabling operator to read any out-o!-& 
tolerance measurement. New charts art 
available at 50X and 62.5 for pitche: 


12-80, Class 2 and 3. For pitches fro 


6 to 11 in both class fits the charts ar 


supplied at 31.25. Available in 6% 


xX 9%” size replacement screens, ani 


10” X 12” size overscreen style.—F) 


gineers Specialties Div., 980 Ellicot 


St., Buffalo 8, N. Y. 


Please mention number 1158 when filling out car 





weUK ANGLE 4” 50 4 4 
CORRECTED PITCH 099139 


4 
7 





6-32NC-3 vA ‘4 : 


@-32NC-3 4 t 
wEUX ANGLE 3° 58 4 
CORRECTED PITCH 090179 p. j 


ANF 32 PITCH 
(NORMAL TO HEUX) 
SCALE 62.5x 


SET maASTER BASIC OD 
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» New 
‘tures: 
wide 
iment, 


Hlong s 


flexure 
wearin 








perone | 


‘material responds to impulses as short 


1g pos 


0 War as 0.001 second; and is said to improve 
aan Iproduect appearance, reduce spoilage, 
“yr ‘lower production cost, increase produc- 
mg ition rate. Operates on 115 volts 60 
‘on, 99, eeyele ac. Output is s-p. d-t. relay, 1000 
/) ** Bve _ Photoswitch Corp., 77 Broadway, 
' Cambridge, Mass. 
Please mention number 1159 when filling out card 
on Pocket-size Stereoscope 
New “Model F-271” folding pocket 
ric reg-& stereoscope has overall dimensions of 
B54" X 15%” XK 1%”, and weighs only 










'7% oz. The three legs and lenses may 
"be folded into die-cast body to make an 


e, fab-im! 4 : 
Finstrument smaller in size than an 


T sheet 


PAM de ovenbisisle 


















Pen OF 
A scal 
ded at 
» flank 
out-of: 
rts are 
pitche; 
s fron 
rts art 
n 6% 
iS, and 
_—Fy.§ ordinary eyeglass case. Equipped with 
7 Ilicott ee tWO Meniscus lenses of 442” focal length 
‘and 2% power magnification. Both 
ie lenses may be adjusted horizontally 
over a range of 50 to 72 millimeters. 
— When set up, the “F-271” is 4” above 
the photographic prints. — Fairchild 
Camera & Instrument Corp., 88-06 Van 
oo | Wyck Blod., Jamaica 1, N. Y. 
§ Please mention number 1160 When filling out card 
Thermal Switch 
» New “Airite”’ thermal switch fea- 
coo | Me tures: (1) extreme light weight, (2) 
fy Wide range of temparature adjust- 
ent, (3) fast, positive action and (4) 
pong service life. Heart of switch is 
flexure pivot — frictionless and non- 
"wearing. A high-temperature magnet 
x OD 





quenches any arcing and compounds its 
force with that of pivot to provide fast, 
positive action. Swith has hermetically- 
sealed, stainless steel housing, Can be 
changed from normally-open to nor- 
mally-closed by quick replacement of 
electrical terminal only. Switch contains 
no mica, insulated wire or plastic parts 
and meets new “AS-401, Type III.” De- 
signed primarily for fire detection, 
switch can be used for cycling control 
of heating and refrigeration systems, 
handling of oils, chemicals, ete.—Airite 
Products Co., 3528 Union Pacific Ave.., 
Los Angeles 23, Calif. 


Please mention number 1161 when filling out card 
Oscilloscope Camera 
New oscilloscope camera may be used 


in conjunction with any oscilloscope 
having a short-persistence screen. Film 





movement provides either horizontal or 
vertical sweep, depending upon orienta- 
tion of camera. Instrument utilizes 
35-mm. film wound on standard 100- 
foot capacity daylight-loading spools. 
Speed range is 25 to 850 inches per sec- 
ond on a-c, or d-c. voltages with asso- 
ciated high accelerations and decelera- 
tions. Unique ball - bearing - mounted 
driving and braking mechanism is con- 
ducive to low film consumption. Proper 
focus is achieved by viewing the image 
on the film itself. A film marker is pro- 
vided which functions at line frequency 
or, by means of a switch, may be con- 
nected to an external voltage of other 
frequency. Starting and stopping of 
camera is effected by a push button at 
end of an eight-foot cord. A plug is 
provided for actuation by correlated 
apparatus if required. Case dimensions 
5.75” XX 6.25” 11.0”. Weight, com- 
plete with cords and plugs, 15.0 lbs.- 
Frederick P. Warrick, 8666 Grandville, 
Detroit 10, Mich. 


Please mention number 1162 When filling out card 
P4 


Photoelectric Colorimeter 


New “Clinical Analyzer” is a photo- 
electric colorimeter calibrated for 60 
clinical determinations. It uses selected 
test tubes of 17 mm, and 11 mm. diam- 
eter; is completely self-contained, oper- 
ates on 110 volts a.c., and incorporates 
a built-in voltage regulator. Five opti- 
cal glass filters mounted in a revolving 
filter disk permit quick and easy selec- 
tion of filter desired. 3%” mirror 
scale combined with a combination tubu- 
lar and knife edge pointer provides 
precision readings unaffected by paral- 
lax. Both linear and logarithmic scales 
are incorporated; thus, readings can be 


CORDON 
* 
NACE AlmOuput ey NOI ATOR 


* 


You'll Always 
Know with a 


eTo} dete) 


Furnace Atmosphere 
Indicator 





Do you depend upon badly scaled or de- 
carburized work to tell you that some- 
thing has happened to your furnace at- 
mosphere? And then spoil more work get- 
ting the atmosphere back to where it 
belongs? 

A Gordon Furnace Atmosphere Indica- 
tor will watch that for you. It makes a con- 
tinuous, thorough check of the furnace at- 
mosphere, and as soon as it changes, the 
change is detected and indicated so that 
quick necessary adjustment can be made. 
It works on gas or oil-fired furnaces and 
in protective atmospheres on electric fur- 
naces. 

The Gordon Furnace Atmosphere Indi- 
cator works on the principle of the rela- 
tive thermal conductivity of gases. It is so 
simple and easy to use that top results can 
be obtained with shop or non-technical 
personnel. 

Where a continuous record of atmos- 
phere readings is required, the indicator 
can be co-ordinated with a recorder. 

You can't afford to be without this in- 
strument any longer. 


Price, complete with U-tube 00 
and Sample Filter, 110 V, 60 C, $335 


Write for descriptive bulletin 
for full information. 





CLAUD S. GORDON CO. 
Specialists for 34 years in the Heat-Treating 
and Temperature Control Field 
Dept. 21 3000 South Wallace St., Chicago 16, II! 
Dept. 21 7016 Euclid Avenue, Cleveland 3, Ohio 


mr 
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made in terms of % transmission or 
optical density. Instrument is supplied 
with bound manual containing 60 cali- 
brations for clinical determinations, as 
well as detailed instructions for chemi- 
cal procedures. Also available uncali- 
brated. — Brociner-Mass Instruments, 
ag 1546 Second Ave., New York 28, 
Ne Ss 


Please mention number 1163 When filling out card 





Energy Conversion Motor 


New solar motor is a demonstration 
unit to show how sunlight can be 
transformed to electrical energy. Light 
strikes 1%” disc, is instantly changed 





to electrical energy that operates motor. 
Operates on as little as 100 ft.-candles 
of light and produces motor speeds up 
to 700 rpm. in bright sunlight.—/. 
Thos. Rhamstine, Box 289, Harlingen, 
Texas. 

Please mention number 4 164 when filling out card 





Magnifying Attachments 
for Height Gages and 
Vernier Calipers 


New “Magna-Eye” for magnifying 
“hard-to-read” vernier scales fits 
Browne & Sharpe and Starrett calipers 
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and height gages. “No. 100,00 for 6” 
vernier calipers is equipped with 
0.875” X 1.180” rectangular precision 
ground lens of 3% to 4 power. Designed 
with a clip which fits over head of read- 
ing scale. “No. 200,” for 10” height 
gages, is interchangeable for use also 
on 10” vernier calipers. “No. 300” is 
for 18” and 24” height gages—Stebar 
Co., 711 West Lake St., Minneapolis, 
8, Minn. 


Please mention number 1165 When filling out card 





Splashproof Switch 


New splashproof switch for actuating 
electric counters is suitable for use in 
chemical plants, food plants, dairies, 











and other locations where it is likely to 
come in contact with water or other 
liquids. Case is cast aluminum, accu- 
rately machined and assembled with 
gasket. Fittings for waterproof cable 
provide splashproof electrical connec- 
tion. Actuating arm is nickel silver, 
specially shaped to count circular ob- 
jects of %4” or more in diameter without 
space between objects. Arm must be 
depressed 3/32” for positive counter 
actuation. Operation requires direct 
force of 4.2 ounces. Flanged base with 
eight holes provides convenient mount- 
ing. Dimensions: length, 6”; width, 


1%”; depth, 1-9/16, not including op- 
erating arm. — Production Instrument 
Co., 702 W. Jackson Blvd., Chicago 6, 
Tl. 


Please mention number 1166 when filling out card 



















Gear Gage 


New “Stainless Steel Gea; 
(previously available only 
pressure angle) is now ma 









































twelve 20° pressure angle full leng 
tooth forms and twelve stub _ toot! 
forms. It eliminates tedious computs 
tion to determine pitch of gear wit 
unknown pitch. In a matter of second; 
by rolling gage over teeth of a gear 
one instantly determines the pitch. 
George Scherr Co., 200 Lafayette Si 
New York 12, N. Y. 


Please mention number 1167 when filling out card 













Photo-copying Machine 


New “Tru-Copy-Phote” photo-cop, 
ing machine comes in three sizes t 
handle standard cuts of paper. 11 





16”, 14” X 20”, and 18” X 29”. Machine 
takes only 15 seconds to expose aut 
positive paper. Built with heavily x 
inforced plywood, covered with washa 
ble rubberoid cloth, heavy hinges. Fu 
nished with trays, dryer, paper, chemi- 
cals, color filter, red pilot light, squeege: 
board and glassware. Operates on 11 
volts a.c. or d.c.—General Photo Prod 
ucts Co., 15 Summit Ave., Chatha 

N, J. 


Please mention number 4 16g When filling out car 











ELEMENTARY 
ENGINEERING 
ELECTRONICS 


with special reference to 
Measurement and Control 


By ANDREW W. KRAMER 


344 pages 259 illustrations 


CS AEG RR RE a eA NPR EBNF SIP BN GER 


$2 postpaid 


(remittance with order) 


INSTRUMENTS PUBLISHING Co. 
1117 Wolfendale St., Pittsburgh 12, Pa. 
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AND OTHER SPECIALTIES 
FOR THE PROCESS 
INDUSTRIES 


TRINITY 









Made of all machinable metals 
capable of handling practically 


every type of corrosive material. 


EQUIPMENT CORPORATION 


472 WESTFIELD AVE., EAST 


ROSELLE PARK, N. J. 








| High precision OPTICAL PARTS 
for Research, Development 
or Production. 
* 
PARABOLIC or SPHERICAL 
Mirrors. 
& 

LENSES, PRISMS or related 
components for your 
visual, photographic 
or electronic 
requirements. 


/ 

Natural or Synthetic 

; CRYSTAL OPTICS 
Lithium fluoride, sodium 

chloride, potassium bromide. 
Fused or natural quartz 


elements. 
oa 


Vacuum Coating of 
Optical Parts. 


3551-3555 East Street 
Pittsburgh 14, Penna. 
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SEMI-SUSPENDED 


Soecify... OM METERS 


D’'ARSONVAL PORTABLE 


GALVANOMETERS 


AND MOVEMENTS.. 





Type 503 


for Ultra-High Sensitivity 


0.5 Microampere Full-Scale (7000 ohms) 
0.24 Millivolt Full-Scale (10 ohms) 
High Resistance Voltmeters (Megohm per 
Volt). Many other ranges. 
Accurate Portable Meters need no level- 
ing. Will often replace light-beam gal- 
vanometers or vacuum tube voltmeters. 
Write for bulletin 
WE ALSO SUPPLY 
REGULAR DC METERS 
THERMOCOUPLE AC METERS 
MULTIMETERS 
ent, magnet a FLUXMETERS 
f 4 standard je ELECTROSTATIC VOLTMETERS 
Special apparatus built to order 


RAWSON ELECTRICAL 
INSTRUMENT COMPANY 


112 POTTER ST., CAMBRIDGE, MASS. 
Representatives 
LOS ANGELES NEW YORK CITY 


Write us about your application and requirements 


Ue 


Chicago 41, lil. 








' 
4316 N. Knox Ave. e CHICAGO 
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aviators’ oxygen led the Bur 
velop apparatus permitting ; 


€<. 
bration. This feature now ; 
possible to retain the inhere 
tages of speed and sensitivity 


ranges of humidity and, at 


time, to eliminate most of the (is; | 
caused by impermanence of calibra; 8 
and changes in film conductan ARE 


temperature. In making a det 
tion with this apparatus, eithe 
7 ; of the pressures of a sample o! 
Moisture Determination by Electrolytic Film known moisture content and of the 
/ / known sample are adjusted until ; 
WASHINGTON, D. C.—According NBS removed the first of these limita- have the same concentration of wa 
to Technical Report 1166 of the Na- tions by improving the stability of the as shown by equal electrical resista, 
tional Bureau of Standards, an im- films. However, this was done at a sac- of the detecting film. The wate, , 
proved method for measuring small rifice of speed and sensitivity. centration of the known samp\ 
amounts of water vapor in gases, de- Finally, the wartime need for a_ readily computed from moisture 
veloped by E. R. Weaver of the NBS, method of determining the dryness of tent and volume and is, of coy 
may also be extended to the determina- 
tion of the moisture content of certain 
liquids and solids. The new method 
utilizes the change in electrical resis- 
tance of an electrolytic film as it ab- 
sorbs water vapor. Such a method has 
the advantages of speed, simplicity, 
high sensitivity, and wide range. It is 
flexible in operation and is readily 
adapted to numerous applications, such 
as measuring the moisture-permeabili- 
ty of membranes, detecting minute con- 
centrations of combustible gas in air, 
of oxygen in combustible gas, deter- 
mining water vapor in aviators’ oxygen 
or in liquid carbon dioxide, measuring 
the capacity of drying agents, deter- 
mining the water content of organic 
liquids and solutions, and measuring 
the relative humidity in small or com- 


paratively inaccessible spaces under 
rapidly changing conditions. 
The principle of the method has for 
years been employed at the Bureau in 
various devices. A thin film of liquid, 
which may be phosphoric acid or a so- Fig. 1. In the new NBS method the electrolytic film is spread over the surface 


of a solid insulator between metallic electrodes enclosed in a small pressure-tight 
enclosure (lower center). Changes in resistance of the film are indicated by cor- 
responding current variations on the microammeter. 


lution of sulphuric acid or other elec- 
trolytic compounds, in a gelatin or 
plastic binding material, is spread over 
the surface of a solid insulator between GAGE | 
metallic electrodes. The _ electrolyte (7 
& 

Pg 








tends to reach equilibrium with the 
water vapor in the surrounding gas 
and to form a solution the electrical 
conductance of which is a measure of 
the concentration of water vapor in the 
gas. To utilize this phenomenon, some 
sensitive instrument for measuring or 
comparing electrical resistances and a 
means of calibrating the film by com- 
parison with a gas of known moisture 
content are necessary. Because of pu- 
larization, alternating current must be 
used. 

In its original form, the utility of 
the method was limited by the fact that 
the films had high temperature coeffi- 
cients of resistance and did not retain 
their calibrations, that recalibration peers | Se eee 
was a laborious task, and that no en- Fig. 2. Schematic diagram of the NBS apparatus. Platinum electrodes separated 
tirely satisfactory instrument was by a glass insulator with electrolytic coating compose the detector, which is in- 
available for measuring very small al- serted in a pressure-tight enclosure, the cell. Gas from the nitrogen tank is 
ternating currents. In the development delivered to the saturator, where a known amount of moisture is added. The 

. : : 2 ae ‘ saturated nitrogen then constitutes a standard. The pressures of the two gases 
of the " ell-know n electric hygrometer, are now adjusted until, when each in turn is admitted to the cell, the resistanc« 
which automatically transmits meas- of the detector is observed to be the same, as indicated by identical readings on 
urements of humidity from small a current meter. The water concentration of the test sample is then equal to 
sounding balloons in the upper air to that of the standard, which is calculated from the pressure and water conten 


ground stations, F. W. Dunmore of the of the nitrogen. 
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CONVERSIONS, 
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Put an end to the setting and 








ictanc; ARE DIRECT READINGS reading of hairline-graduated dials 
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Install a Veeder-Root Counting 
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i Device that will give direct and 
a of tl} . 

) ne accurate Countrol over rate of 
1 until ¢ . 
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hase of operation ‘ 

patti phase of of How to get 
water » Then operators and inspectors 

ie 8 get their Facts-in-Figures directly, ? ‘ - l ; 

samp| = eisokegueaeettahh aggmbemapaagd instantaneous solutio 
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of cou 


easy-to-read figures that don’t 
have to be converted, decoded or 
otherwise translated. 
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problems. 
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VEEDER-ROOT INC. 


Hartford 2, Connecticut 
In Canada: Veeder-Root of Canada, Led.,955 St. James St, 


Montreal 3. In England: Veeder-Root Led., Dickinson 
Works, 20 Purley Way, Croydon, Surrey. 
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irface 
“tight 
y COr- 


It pays to stand 
watch over air 
filters, to guard 
against possible in- 
efficiency due to 
excessive dirt col- 
lection. Install a 
Hays Air Filter 
Gage—It's quick 
and simple to install 
... indicates air re- 
sistance at all times 
... warns when filter 
element needs 


cleaning or renewal... elim- 
inates guesswork . . . sounds an 


YOUR AIR.” 
ei PRILTER 


in- 
is 


The 


COMBUSTION 


alarm (if desired) when dirt dams 
proper air circulation. Full infor- 
mation in Hays Bulletin 46-751. 
Write for it today! 


A ivauments. MICHIGAN CITY, INDIANA, U.S.A 


& CONTROL 


A GAP/R Analog Computor 


Trial and error methods or lengthy hand computations 
often make costs and time expended in developing indus- 
trial controls prohibitively high. So, like many other 
development technologists, you’d be wise to bring your 
design problem to GAP/R for rapid analysis and prac- 
tical solution. Philbrick constructs special Electronic 
Analogs which will pre-test your instrument and control 
developments, solving completely for design constants 
‘and criteria even in dynamic problems where analytical 
methods are too complex . .. much expensive model work 
is eliminated . . . time consuming calculations are reduced 
to a bare minimum applications are virtually un- 
limited. 

Write today for information telling how GAP/R 


Analog Systems can solve your problems. 


Quick Solutions to Complex Problems! 


The photo shows 
scope traces on 
Analog of a series 
typical responses in a « 
problem plotted agains 
The transient behavior 
variable mn each case 
termined by adjustable 
mete . responses 

j 


c read and interpr 


the appear on the ope 


(j. A. Philbrick Researches, Inc. 


230 CONGRESS STREET 
BOSTON 10, MAss. 
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pared is conveniently obtained 

urating air with water vapor ; 
pressure and expanding to any esip, 
extent. For humidities too low tp , 
conveniently matched in this 
the moisture content, well belo, satu 
ation, of a cylinder of compressed g 
is determined by comparison with 3; 


P DENSITROLU ‘ from the saturator, and the cylinde, 


j subsequent! d fl 
< LIQUID DENSITY INSTRUMENT i ———= = 8 8 


equal to the water concentration of the 
unknown sample. 

The improved apparatus developed 
at the Bureau consists primarily of a 
detector (electrodes and the separating 
insulation on which the conducting film 
is spread, together with the necessary 
support), an indicating circuit involv- 





PRINCO 


anne 


nda 
4 Bedi standard. 
ete el i 2s S It has been found practicabl: 


3 
for al 
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Fig. 3. Diagram of a type of “detector” 
designed at the NBS for rapid measure- 
ment of small concentrations of moisture 
in gases. 


ing an adjustable bridge with its 
power supply and amplifying device, 
and an indicating instrument such as 
a galvanometer or microammeter. 
Other necessary parts are a pressure- 


~ “DEFLECTOR 


ag : observer using this method to dete, 


mine the compliance of oxygen wiz 
an exacting specification for dryness g 

the rate of 100 cylinders per hour, p 

use of secondary standards with sony 

sacrifice of accuracy, it is possible 4 

work with greater speed and Convep 

ience as well as at much lower concep. 

trations of water vapor. Changes of 
less than one part per million of wate 

in Freen from a refrigerating maching 
have been determined in this way with 

out difficulty at intervals of one min 

ute. 


DETECTOR 


VAPOR BARRIER 


Fig. 4. Diagram of NBS apparatus. The vapor barrier to be tested is clamped 
over an enclosed container of water at a short distance above the liquid surface. 
At the top of the enclosed space above the barrier is the detector. The resistance 
of the detector is first measured at a relative humidity of 25 percent. The de- 
tector is then inserted (as shown), and the space above the barrier is swept out 
with dry air for one minute, after which the valves are closed. The time re- 
quired for the relative humidity of the space to again reach 25 percent, as indi- 
cated, by the electrical conductance of the detector, is a measure of the resistance 
of the membrane to the passage of moisture. 


tight enclosure for the detector known 
as the cell, a saturator for adding 
moisture to the reference gas, two 
pressure gages, a cylinder of com- 
pressed air or other gas, valves, and 
connecting tubing. 

The detector consists of concentric, 


glass-insulated platinum electrodes, 
about 1.5 and 3 mm, in diameter, 
mounted in ‘a bushing which can be 
screwed into the cell. When the gas to 
be tested or the reference gas is pass- 
ed into the cell, the resistance of the 
film deposited on the surface of the 
glass between the two platinum elec- 
trodes varies with the moisture in the 
gas, and this variation in conductance 
is indicated by the microammeter. The 
pressures of the two gases being com- 
pared are then adjusted until the read- 
ings are the same. In this procedure, 
the pressure gages actually serve as 
the measuring instruments; the micro- 
ammeter is used only to show a nul! 
point. However, when moisture con- 
centrations are changing rapidly, these 
changes are followed by means of cur- 
rent readings which are interpreted 
with the aid of a calibration curve. 
The material most frequently used 
for the detecting film is phosphoric 
acid. The gas of known water content 
with which the unknown gas is com- 


A simple and convenient auxiliar 
apparatus has been designed at th 
Bureau, by means of which this meth 
od may be used to determine extremel 
small concentrations of water in suc 
liquids as ether or gasoline in a fey 
minutes. Since the water concentratio 
of a liquid of otherwise constant com: 


' Furnish 


equippe 
W 
isio 
borat 
attho 
lectric 
lectric 


THE 3 


position bears a definite relation at any 


given temperature to the humidity 0 


air with which it is in equilibrium, th 


moisture concentration of a liquid ma’ 
be quickly determined by measuring 


that of the air above it. A spring clisfRs 


is applied to the detector so that 4 
glass test-tube with a small opening ir 
the bottom may be quickly attached 
making a snug but not air-tight fi 
with the detector plug and covering the 


sensitive film. When the detector witif 
this attachment is lowered into a bof 
tle of the liquid to be tested, the glasf 


tube fills with liquid from well be 


the surface at a rate which forces af 
past the detector under slight pressuref 
The detector is lowered until the def 
tecting film is only a few millimeterg 


above the liquid surface. The resistanct 
of the detector changes rapidly at firs 
but soon becomes practically constan 
when the small volume of residual! ai! 
becomes saturated. Since this volume }§ 


almost isolated from the surrounding} 

























The most accurate and rugged instrument for the 
precise measurement of time. 
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Furnished in portable cases as shown, or for panel mounting. May be 
equipped with electric reset. Write for Bulletin 153. 


Write for information on these other STANDARD Products: 


REX consre 


ision Timers (many models) Bulletin 153 
boratory Time Standards Bulletin 95 a 
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Please mention this publication when writing. 60 
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No. 21—A Product of Perfex Corp., Milwaukee, Wis. 


Series 474 Combination Warm Air and Fan Control, 
manufactured by Perfex Corporation, is another 
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form of a helix with rapid response to temperature 




















e re- 
indi an f More Accura fe change. The manufacturers have incorporated a 
tance , ‘ 
hi fully enclosed, dust free, snap action Twin Contact 
il } | M ! 1) i TY switch of compact design, convenient adjustment, and 
wuxiliar 2 temperature range of combination fan and limit con- 
at th . j trol suitable for constant air circulation requirement 
gol ontrol: q 
<tremel POWERS new type 190 Hygro- ' ; 
ae ell stat may be hs 5. gy a The powerful bimetal element is fixed to the guard 
1 a fey pneumatically operated, sensi- at its outer end. As the furnace heat rises and falls 
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tive to the slightest changes in 
relative humidity. Users state 
“it is the most accurate hygro- 
stat made.” 

Controls valves or dampers 
in connection with heating or 
cooling coils, humidifiers, air 
washers, humidifying atomizers, 


the winding and un-winding action of the bimetal 
turns the shaft to which it is attached. The consequent 
movement of the cams, set within any desired 
temperature range, snaps the switches which turn 
on, first, the burner, then the blower. As shown, the 
control is locked in position for continuous fan 


ing cliseeR 

that ¢ spray nozzles, etc. cooling. Releasing the knob and turning to the left 
ning ir Used in processing and stor- : q 

tached age rooms in textile mills, indus- resets the control for automatic heating. 

ight fit trial plants, laboratories, print- 

ring the ing plants, telephone exchanges, W. M. Chace Co. manufactures all types of thermo- 
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jand comfort air conditioning systemsin all types of buildings. 
Easy to install. Room and duct type instruments. Test 

one. You'll buy more to replace obsolete, inaccurate con- 

trols. Get Bulletin 302 for complete details. 

) THE POWERS REGULATOR CO., 2734 Greenview Ave., 

SCHICAGO 14, ILL. e NEW YORK e LOS ANGELES. 





val ofa eT HUMIDITY CONTROL 
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static bimetal actuating elements for temperature 
responsive devices. Our engineering department 
will give prompt attention to your problems in heat 


control, indication and protection. 










w. M. CHACE co. 
Manufacturers of Thermostatic Rimetals 


1609 BEARD AVE. « DETROIT 9, MICH. 
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"160-A Q 


The 160-A Gitiiie ie dannentied tor laberetory end 


Q, inductance, and capacitance at radio frequencies. 


Frequency Range: 50 ke. to 75 me. (8 ranges) 
QMeasurement Range: 20to 250 (20te 625 with multiplier) 
Range of Main Q Capacitor: 30-450 mmf. 

Range of Vernier Q Capacitor: +3 mmf., zero, —3 mmf. 
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for oan illustrated description of how PERMOPIVOTS are made, 
ask for the PERMOPIVOT booklet... Free on request. 






Page 1038—Jnstrumenis—Vol. 21 











atmosphere, which is itself al 
equilibrium with the liquid, ter. 
little disturbance by diffusion f) om ; 
outside, Two or three minutes ‘5 yg 
ally sufficient to obtain a steady reg, 

t 









ing, and successive tests are rep, 
ducible. 

The instrument appears to hb: 
cable to almost any liquid; wit 
which produce alkaline vapors, } 
ever, an electrolyte other than ph 
phoric acid must be used. It is expect, 
that this device may also prove uses 
in determining the moisture content , 
many substances—such as fats or & 
lulose derivatives—which are soly} 
in organic liquids. 

The general applicability of ; 
method to liquids suggests the possibj. 
ity of determining water in  soliq; 
Candy can be dissolved in alcohol, by. 
ter or other grease in ether or carb 
tetrachloride, and the water in the ». 
lutions quickly determined. A sam 
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Fig. 5. Diagram of NBS device designe 
for rapid determination of small concentr 
tions of water in organic liquids. This i: 
done by measurement of the moisture con 
centration of air in equilibrium with the 
liquid. The detector is as shown in Fig. } 
By means of a spring clip the glass tule 
(with a small opening in the bottom) ma 
be quickly attached, making a snug but no 
air-tight fit with the detector plug an 
covering the sensitive film. This assemb! 
is lowered into a bottle of the liquid « 
be tested. 





of soil, molding sand, or concrete-mak 
ing material shaken with acetone ma 
be expected to transfer its surface 
moisture to the liquid at once. Thus it 
should be possible to determine quick: 
ly the surface moisture of numero: 
powdered or granular solids by shak-: 
ing a measured sample with a suitab 
liquid and, without removing the solid 
submerging the attachment for testinf) 
liquids in the resulting solution. 
By passing dry air at a steady rate 
through a powdered solid and thenc 
through the measuring cell while th 
resistance of the detector is recordef 
at short intervals, the amount of wate! 
removed from the solid may be est 
mated. This procedure, as contraste 
with differential weighing, has the alt 
vantages of speed, sensitivity, 4 
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ot illustrated). Carriers are interchange- 
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fferent speed characteristics. 
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AIR EXPRESS 


gives you all 


these advantages 


e A combination you don’t get 





with other air-shipping methods 
= _ 








Special pick-up and delivery at no extra cost. Your 
shipments are picked up promptly when you call; 
= fast delivery to consignee’s door. 


You get a receipt for every shipment, and delivery is 
proved by signature of consignee. One-carrier re- 
4 sponsibility. Complete security. 


Assured protection, too—valuation coverage up to 
$50 without extra charge; 10 cents for each additional 
com $100 or fraction thereof. 


These advantages, plus 21 others, make Air Express the 
best and fastest way to ship. Your shipments go on every 
flight of the Scheduled Airlines — repair parts, equipment, 
finished items keep moving to where they’re needed. Reach 
any U.S. point in hours. Phone local Air Express Division, 
Railway Express Agency, for fast shipping action. Specify 
“Air Express” on orders for quickest delivery. 


FACTS on low Air Express rates 


22 lbs. machine parts goes 700 miles for $4.73. 

10 lbs. printed matter goes 1000 miles for $3.31. 
30-lb. carton of new fashions goes 500 miles for $4.61. 
Same day delivery in all these cases if you ship early. 


















Rates include pick-up and delivery door 
to door in all principal towns and cities 








AIR EXPRESS, A SERVICE OF RAILWAY EXPRESS AGENCY AND THE 


SCHEDULED AIRLINES of THE u.s. 
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VOLTBOX 
A-C POWER SUPPLY 


© COMPACT 
@ PORTABLE 
© HANDY 


Operation of the Superior Electric 
VOLTBOX is simple. Plug into 
50/60 cycle single phase source, 
snap “ON-OFF” switch to “ON”. 
Snap “LINE-LOAD” switch to 
“LOAD”, rotate knob to pro- 
duce continuously adjustable out- 
put voltage, from 0 to 17 per cent 
above line voltage. Read line volt- 
age by snapping “LINE-LOAD” 
switch to “LINE”. 








INPUT 115 volts, 50/60 cycle, 
single phase 
OUTPUT: 0-135 volts, 7.5 amperes, 


1000 VA 
Type UC2M available for 230 volt operation 


ALL THIS IN ONE PORTABLE PACKAGE 
Cast aluminum case * POWER- 
STAT variable transformer ® Easy- 
to-read voltmeter © Superior 5- 
Way Binding Posts ¢ Output 
receptacles ¢ “ON-OFF” switch ¢ 
“LINE-LOAD” switch ¢ Renew- 
able fuse for overload protection ¢ 
Six foot cord-plug. 


FOR FULL DETAILS WRITE 


THE 


SUPERIOR ELECTRIC, 
‘N COMPANY 

(=), 711 MEADOW STREET / | 
| BRISTOL, CONN. / | 
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smallness of sample required. A simi- 
lar procedure, in which saturated air 
is passed over a desiccant, has been 
found useful in determining the capaci- 
ties of drying agents. 

The permeability to water vapor of 
protective films or membranes used in 
packaging materials for shipment or 
storage is of considerable importance. 
The quick response of the detector to 
low concentrations of water in small 
samples adapts it to the rapid deter- 
mination of permeability—not only to 
water, but when combined with com- 
bustion, to oxygen, hydrogen, and other 
substances that can be burned to pro- 
duce water. The vapor barrier is clamp- 
ed over an enclosed container of water 
at a short distance above the liquid 
surface. Above the barrier is an en- 
closed space, at the top of which is the 
detector. This space is connected 
through valves to a supply of dry air 
and to the outer atmosphere. Before 
inserting the detector, its resistance is 
determined in the usual way at a rela- 
tive humidity of 25 percent. It is then 
placed in the space above the vapor 
barvier, and the space is swept out 
with a brisk stream of dried air for 
one minute. After the valves are closed, 


the time required for the rela 
midity in the space to again }.-a,¢ 
percent is an indication of tl} 
tance of the membrane to the 
of moisture. In this way, the 
bility to water vapor of a square }, 
of ordinary cellophane can be de, 
mined approximately in less t 
minute after closing the valves. Ay , 
vantage of this procedure is the pox 
bility of testing very small sample< 
the protective barrier. 
The detector has been employed. 
combination with a hot platinum yw), 
to cause combustion, for the detectip, 
of combustible gases, most of wh) 


produce water when burned. Its spe«.[ff 


of reaction and great sensitivity sy, 
gests its use in locating leakage of fj, 
gas, exploring for petroleum, and ; 


tecting explosive mine gases. 


The device is not satisfactory at ver fh 
high humidities and is not recommends; 


for ordinary meteorological 


tions, where the instruments common|yf} 


used are less elaborate and will give ; 


attention. However, the method doe 
have the advantages of speed of pr. 
sponse, broad range, and ability { 
measure the humidity of small spaces 
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Instruments pays $5.00 for each idea used. Sender’s name and company affiliation wi!! 
be acknowledged in_the cartoon uniess we are specifically requested not to do so. 
Address Cartoon Dep't, Instruments, 1125 Wolfendale St., Pittsburgh 12, Pa. 
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4 wi | Where 

are ft ~3© ACCURACY 
be det, f 

ba starts! 


In our case, it starts with pre- 
cise manufacture but culminates 
) in our calibrating department 
where each meter is individually 


of whi fe calibrated for the conditions 
Its specifi’ under which it will operate. We 
VICY Sug ntee that each direct-read 
re of fh Suara at each direct-read- 


and qf ing Brooks rotameter has been 
given this special attention. It 


y at very earns for our meters their repu- 

mmended P P . 

obsery,.4§ tation for higher accuracy. We 

es make direct-reading and _ re- 

1 give all , 

the © 0% mote-reading rotameters in all 
am 


styles and sizes for measuring 


f the flow rate of a wide variety 
bof liquids and gases. For full in- 
§ formation, write for Bulletin 
E No. 20. 


BROOKS ROTAMETER CO. 


Lansdale, Pa. 


'Box A-51148 











AMTHOR 


TENSILE STRENGTH 


“TESTERS 






BURSTING TESTER 
MICROMETERS (POCKET and DESK) 
PAPER BASIS WEIGHT SCALES 
CORDAGE SCALES 
ALUMINUM FOIL SCALES 
COMPUTING SCALES 
RUBBER ABRASION TESTER 


DEAD WEIGHT 
PRESSURE GAUGE TESTER 


= TACHOMETERS 
INDICATING and RECORDING 


MERCURY COLUMN GAUGES 


ie AMTHOR 


x 
of PAPER FOLDING ENDURANCE TESTER 
) 








TESTING INSTRUMENT CO. ING. 
| 48 Van Sinderen Ave., Brooklyn, N. Y. 

















ACCURACY SCIENTIFIC INSTRUMENT CO. 


2903 NO. 12TH ST., PHILA. 33, PA. 


(WITHIN A FRACTION 


OF A DEGREE) 


ASICO thermostats are manufactured 
to customers’ specifications within the 
normal range of mercury thermometers. 


As the relays used with these thermo- 
stats are important to the proper func- 
tioning of the control, we have devel- 
oped a special line of relays that are 
thoroughly dependable. With ASICO 
thermostats and these pre-tested relays, 
we can guarantee precise performance 
to the fraction of a degree. 


Write for Bulletin 52 


These straight or angle types are stocked 
ready for immediate delivery, with the 
exception of their final calibration to the 
desired temperature. 


SPECIAL TYPES 
and tolerances to your specifications will 
receive prompt attention. 





rt Types of Thermometers and Hydrometers THade 


to meet your particular specifications and 
standard of accuracy. 


Our exacting 














<> OPTICS TO ORDER 


Manufacturers 
Laboratories 


Experimental or Production runs for Scientific Apparatus Fabricated in 
Glass, Quartz, Fluorite, Salt, Stainless Steel. 


The best thing we have to offer is 45 years of OPTICAL EXPERIENCE 
—30 of which have been under our own name. 


A. D. JONES OPTICAL WORKS 


Serving 


2400 Massachusetts Ave. 


Schools 
Colleges 


. Cambridge 40, Mass. 
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with relatively little effect on 
| midity and without the nece sit, J 
| blowing air over the detector. |: js , 
much easier to arrange for it. yg: 
places that are not readily acceggi 
than it is with either dew-point 
e NEW and-dry bulb instruments. 
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e NEW = NE 











H-v. X-ray Energy Pua 
Distribution Plotted Fe 
SCHENECTADY, N. Y., Oct. 24 


ve « 
oe 
new device for measuring the ene fil 
distribution of 100,000,000-volt x-ra,.¥N 
produced by the giant betatron in ; 
General Electric Research Laborat 
here, has been announced. Dr. Ja; 
L. Lawson, research associate, descyily 
it in a paper in the October issu 
the General Electric Review. Using ¢} 
new technique, he declares, it has be 
possible to obtain in a few months da 
which would have required 300 ye; 
working time by older methods. 
Though the betatron can prod 
x-rays of as much as a hundred nil! 
volts energy, the radiation is not y 
form, but consists of a mixture of va 
ous energies up to the maximun. | 
can be used to alter atomic nuclei if a 
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High Sensitivity 















































































































Low Burden a “atom smashing” a. and f 
, a accurate experimentation it is essent 
Rapid Response ao LT D ; to know the exact energy distribut 
° ave: ; j ty 
The G-E photoelectric recording wattmeter is a brand ob f+ re + - mre i that <,:Gaetr ee. 
new addition to a line of versatile recording instruments fo Gpencseeee some secondary process Mtust be us 
which record almost anything that can be measured by ° ttt to accomplish this, explains Dr. Lav 
an indicating instrument. A new iron-core dynamometer |o| D>>e?++47 1 son. The most satisfactory one : 
combined with the reliable G-E photoelectric recorder ° aT found is the process of pair format 
assure you of a most versatile instrument. It can be used _|o aba HT in which the x-ray photon is chang 
for welding circuit analysis, motor-starting load measure- ° an aes | from energy to matter. It turns into a 
ee power ar measurements, or induction-heating- |. Leet electron, with a negative electric: 
oad measurements. ae : ae 
Substantially linear scale, compensation for frequency App ++ | charge, and a positron (positit 
and power changes, critical damping, and other features MeL charge). 
contribute to its... ON i++ Pair formation has been used fo! 
SENSITIVITY—(Far beyond the range of ordinary recording TY number of years in the measurement 
instruments). Mirror-type indicating instrument of ex- : Poe | energies of cosmic rays, he added 
eee cee practically no additional burden x ora | though its application to precise meas 
VERSATILITY—The wide range (500W—2000W), and ree [>t 1b | Urement of x-ray intensity had not pr 
sponse speeds as fast as 1/3 second full scale deflection c tte! ae | viously been achieved. 
make this instrument suitable for almost any application. . an aeea A beam of light can be pass 
Chart speeds from 1/2 inch per hour to 72 inches per | ppp through a prism, thus forming a sp 
minute may be had easily by changing gear unit. - HoT aoe trum. The brightness of various color 
HIGH-SPEED RESPONSE—Photoelectric balancing system eT A from the lowest energy red waves uf 
assures that record follows exactly the deflection of the < PH se to those of blue and violet, shows theif 
naes ae STH ag distribution in intensity. The ultraviolet 
ACCESSIBILITY—All adjustments can be made and the TTT ne ron 7 d ga 
necessary routine maintenance can be attended to from apooe a Art | ore Sey ee ewe 08 8 id 
the front by opening the door of the case. PAU TTT ALU graphic plate. The low-energy x-ra 
CONVENIENT SIZE—It is only 9 1/2 inches wide, 13 inches |? 41 DAT 11 | (those of a few hundred thousand vo 
high, and 9 1/2 inches deep. It weighs only 35 pounds, oS! Le | or less) can be dispersed by the clos 
and is available for portable or semi-flush mounting. eA TAY ly-spaced molecular planes in a cryst) /eMa 
Other G-E photoelectric recorders are available as PALL With higher-energy radiation, howe\ 
D-c microammeters Photoelectric potentiometers PAW BL use of a crystal is impractical. Thus 
fo millivoltmeters Telemeters oa secondary effect, such as that of pa 
requency meters Ballistic galvanometers in TI ormeé ior st be employed - 
P See your nearest G-E representative for more informa- ott HTL . Sota cessation re el be prot 
tion on these versatile photoelectric recorders. Or write |o Slee HTT I duced by bombarding a thin metal taf 
for Bulletin GEA-2394, Apparatus Department, General oL | Ty +41, rs. 1 
Electric Company, Schenectady 5, N. Y. eb get with a beam of gamma rays, ' 


tually all their energy reappearing ! 

the secondary particles. If these 4 

|. passed through a strong magnetic field 
G . N FE F A L E LE C T q | C | the positron is curved to one side 4! 
the electron to the other, the curvatur 

— | being greater for pairs of lower eners) fj 

The paths of such pairs may be recor’® 

ed photographically in a cloud cha! 

ber, where the tracks are shown by ! 

thread-like trail of fog in moist ®' 
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ot tee For Instantly and Accurately 

Checking the Temperature of all 
Nonferrous Molten Metals 


“METALAST” SPEEDY 
tips are made of « special heat-resisting alloy 
which will give SPEED plus DURABILITY plus 
ACCURACY 


chinese... rae... 


METALAST SPEEDY JUNIOR—'/,” pipe size, 
for quick response—thermocouples are made 
of 16 geuge wire. 


METALAST SPEEDY STANDARD—//," pipe 
size, heavy duty—thermocouples are made of 
8 or 11 gauge wire 


Tubes may be straight. as well as 45 or 90 
degree angles 





\ 


/ REPRESENTATIVES WANTED 


For further information—write to 


EMATIC EQUIPMENT CORPORATION 


560 W. MARQUETTE ROAD CHICAGO 21, ILLINOIS 


oe 


1COPE CARD SYSTEM 


Self-Starter Strip exposes ends of Labels for you te peel! 


+ Rie -008 a0ey © + 


Code Cord Syste: 
we Gaanvr be oa ee 


QrreeL GPPaPPLy Ep iDENTIFY 


Bern | SA 


LIKEWISE OM FLAT SURFACES 


fh A te) 
QD Opts Opis! S 
> Wi Y chet 


"Petents Pendiog 


QUIK-LABELS 


7Mark Your Wires Faster 


IK-LABELS code wires, leads, circuits, relays, 


Ports, etc. faster and at lowest buy-and-apply 


. Pre-cut to exact size, QUIK-LABELS come on 
dy cards, stick without moistening. Replace 
bw and costly string tags, roll tapes, decals, 
tal tags, etc. Silicone plastic coated to resist 
+ Qrease, moisture and abrasion. Exclusive 
erter-Strip automatically releases any or all 
bels; it is faster, safer, snag-proof. Over 700 
MA and ASA markings and colors in stock. 
intenance men carry cards to the job. QUIK- 
BEL Dispenser holds cards for production oper- 


Mors and leaves both hands free for faster work. 


UIK-LABELS are sold by distributors in over 125 
ncipal cities of USA and Canada. Write for 
ful literature and FREE sample cards. 


. H. BRADY COMPANY 


Established 1914 


Manufacturers of Self-Sticking Tape Products 


N. 3rd Street, Milwaukee 3, Wisconsin 
Factory—Chippewa Falls, Wisconsin 


A portable oscillograph for laboratory 
or field use; this instrument incorporates 
high standards of accuracy with rugged 
dependability. 


Available with banks of from four to twenty-five hermetrically sealed, pencil- 
type Century galvanometers in a wide selection of frequencies and sensitivities, 
this instrument faithfully reproduces on positive recording film bearing simultan- 


eously superimposed timing lines. 


Paper widths from 35 mm to 6 inches and a wide range of synchronous mator 
and tuning fork components are available for operation from 110 volts in the 
laboratory or for 12-24 volts dic. truck or aircraft operation. Completely portable 


daylight developing equipment obtainable if required. 


A letter of inquiry regarding the application of this instrument to your needs 


will receive the prompt attention of our engineers. 


ANOTHER E(( Z/-| PRODUCT 
tee 


CENTURY GEOPHYSICAL CORP. 
TULSA, OKLAHOMA 


NEW YORK HOUSTON 
149 Broadway Niels-Esperson Building 
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HERE’S A MECHANICAL APPLICATION 












THAT CALLS FOR THIS 





THE APPLICATION... 


The examination of a machine 
component for its reaction 
under shock-load conditions is 
best accomplished by cathode- 
ray oscillography. What char- 
acteristics must the oscillo- 
graph possess? 





OSCILLOGRAPHIC CHARACTERISTICS REQUIRED 
FOR THIS APPLICATION ... 


1. Single sweep, continuously variable in 
duration. The single sweep of the Type 250 
is continuously variable from 1 second to 20 
microseconds. 


2. Adequate light output. The Type 5CP-A 
Cathode-ray Tube in the Type 250 operates 
at 3000 volts accelerating potential for brilliant 
traces. 


3. Wide-band amplifier. Type 250 provides 
either d-c to 200 ke at better than 1 d-c volt/in., 
or 5 cps to 200 kc at better than .02 rms volt/in. 
sensitivity. 


4. Automatic beam blanking, so that the 
beam is on only when signal is present. This 
too is a feature of the new Type 250. 


IF QUANTITATIVE MEASUREMENTS AND 
PERMANENT RECORDS ARE REQUIRED... 


1. A voltage calibrator that can be switched 
in ahead of attenuator and gain control of 
Y-axis amplifier, must be available. A voltage- 
calibrator is built into the Type 250. 


2. Provision must be made for photography. 
Types 271-A and 314 Oscillograph-record 
Cameras fit the type 250 without modification. | 


.-. AND SO THE NEW TYPE 250! 


Because it meets ALL those requirements as a 
general-purpose oscillograph. More than 
that, it embodies many additional features 
that facilitate the application of cathode-ray 
oscillography to mechanical problems. A 


WHY NOT CONSULT US NOW ABOUT THE APPLICATION OF 
THE NEW TYPE 250 TO YOUR MECHANICAL PROBLEM? 
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variety of input connections; d-c and a-c | 
amplifiers; either single or recurrent sweeps; 
choice of long- or short-persistence phosphors, 
together with Z-axis modulation—such spell 

maximum usefulness. | 





ALLEN B. DU MONT 
LABORATORIES, Inc. 


Passaic * New Jersey 


e Address 





which is suddenly expanded. 1 = 
are identified by oppositely - ¢y,,, 
tracks emanating from a comn 
in. 

“The essential difficulty of { 
chamber method” writes Dr. Laws, 
“lies in the large number of pict 
necessary to make the determina, 
statistically accurate. Not only js 4, 
obtaining of an adequate number of ». e 








ords an arduous and time-co si 
undertaking, but the task of a alyzing cal 


the photographic data is a forbidd 


A 


one.” ’ $ LF -C 
gerrectio' 

In the Lawson apparatus, which y,,Egpsories, 
ect-re 


constructed under the sponsorshi; 
The Office of Naval Research, elect; 
positron pairs are produced at the t, 
get and curved by passage betwe: 
poles of a powerful electromagnet. Tho! 
are detected by a battery of 100 Geigo.I 
Muller counters, arranged in two se 
on either side of the direct beam, 
counting electrons, the other positro,: [il 
In each series the counters are spac: 
and connected in groups representinoi 
distinct and equal energy intervals. p 
cause electrons and positrons are quic 
ly scattered in air, their entire pat 
from target to counters, is insid 
large tank, evacuated to a pressur 
less than a ten-millionth of atmosphe 
The whole unit weighs about eight ton 
but is made mobile because it is mount 
ed on trucks. 

Through a tabulating circuit uti 
ing some 300 vacuum tubes, the count 
ers are connected to a bank of register 
which shows directly the spectrum. 

“A great advantage of this syste: 
declares Dr. Lawson, “is the larg: 
amount of data that can be taken ang 
analyzed in a relatively short time. |: 
intermittent working periods over a sit 
month interval, a total of approximate 
ly 10,000,000 pairs have been registere’ 
and analyzed. To obtain and process a 
equivalent amount of data by conver 
tional cloud chamber methods wou 
require about 300 years of actual work 
ing time.” 

He is now preparing a discussio1 
the experimental results for pub! 
tion in the Physical Review. 

















pas 
Trillionth of Atmosphere ff 'n 
7 | for. 
Vacuum Measurec wr 
PERTHSHIRE, Scotland, Oct. 12 ple, 
A vacuum so high that all but abo} Co 
a trillionth of the atmosphere has beefy - 
removed, can be measured with relativgjy ine 
accuracy, Dr. Saul Dushman, assistat 
director of the General Electric Ref 
search Laboratory of Schenectady, \ Il 


Y., reported here today. 
He spoke at the High Vacuum (Conf 
ference, sponsored by the Society 
Chemical Industry. Author of a ne"f 
book, “Scientific Foundation of Vacuurg 
Techniques,” which will be published 1 
December, Dr. Dushman was invited 
open the conference with a review 
methods for producing and measurint 
high vacua. 
As a result of wartime deman¢s, ! 


Tl 
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" cu The Accurate Way to 

TE Measure Extreme 

4 vi Temperatures at a glance 
Boome — 


be oe Simplified PYRO 
snaly.. Aptical Pyrometer 


itF-CONTAINED. No 
; rection charts, no ac- 
Which walimmsories, no up-keep. 
Orship » ect-reading. 

CURATE. Permits 
se and rapid temp. de- 


Al} ng 
analyziy 
forbiddi 






















» €lectro 





t the tar mination — even on 
tween thimeute spots, fast-moving 
met. T " Papjects, smallest streams. 
met. The Special Foundry Type”’ 
)0 Geige gad “Triple Range’’ also 
ty a e RED Correction Scale 
WO Sets determining true spout 
CAM, ond pouring temps. of 
: piten iron, steel in the 
POSI trons “ 
re s are R 
ss HT IN WEIGHT — 
resenting ly 3 lbs. complete. 
rvals. } dy. 
ure quick $BROVED IN USE—Foun- 
‘ire pathyamymen all swear by it. 
inside ; plsch, Benges, 1400°F. 
essure 3 
\ospher vite for FREE Catalog No. 80—also catalogs 
ight a on other PYRO Pyrometers 
1gZNt ton 
is moun HE PYROMETER INSTRUMENT CO. 
4 Plant and Lab. 
BERGENFIELD 4, NEW JERSEY 
it utili§ § Im Canada, Sales and Repair Laboratory: 
1e count Dominion Flow Meter Company Limited 
_—— Toronto and Montreal 
registenty 
rum, 
Syster 
le large 
iken an | 
time, li 
er a sit 
oximate : 
gistereill 
OCESS a! 
conven : Ben 
5 woud 
ork a 
al work} done WITH NO MENTAL 


ssion tit AAZARDS. The SCLERO- 
publi’ SCOPE has done it for the 
i}, past 41 years. 


here fe In general use 
| | for specification 

purposes. Sim- 
‘ 7 ple, sturdy. 
as bee! Comparatively 


-elativff® inexpensive. 
sistant 





‘ic Re ° 
dy, N Illustrated 
s Coe bulletins 
ety af free 

a news 
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ved’ The Shore Instrument 
—~ & Mig. Co., Inc. 


suring 
9025 Van Wyck Ave., Jamaica 2, N. Y. 
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7erE 2B 


HIGH PRECISION 
PUTENTIOMETER 








doa 





This general purpose potentiometer, incorporating a number of 
notable refinements in potentiometer design, is widely used for 
precise temperature measurements including thermocouple stand- 











ardization, for meter calibration, for checking portable potentiom- 
eters and for other critical measurements of DC potentials requiring 


1. Three ranges: 0 to 1.6 volts, 0 to 160 millivolts and 0 to 16 millivolts. 


| 
exceptionally high accuracy. Distinctive features include: | 


2. Three reading dials—effective scale length of approximately 175 feet 


for each range. Readings easily estimated to within one part in 100,000 
of full-scale ranges. 


3. Subpanel switch and slidewire construction for protection of contacts from 


dust and corrosive fumes. 


4. Special provisions to minimize parasitic thermal emf's—including automatic 


compensation of slidewire thermals and gold contacts in galvanometer key. 


5. Exceptional convenience in reading and adjustment. 
6. Solid and substantia! construction for many years of trouble-free service. 











RUBICON COMPANY 


Electrical Instrument Makers 


3755 Ridge Avenue 


Thoroughly proven by practical ap- 
plication in exacting research in- 
vestigations for nearly fifteen years. 
Described in Bulletin 270. 


Rubicon galvanometers suitable for 
use with the Type B Potentiometer 
are described in Bulletin 320. 


. 7 — — . - 


OTHER 
RUBICON INSTRUMENTS 


Galvanometers « Resistance 
Standards *« Wheatstone, 
Kelvin and Mueller bridges 
* Evelyn Photoelectric Col- 
orimeter for precise chemi- 
cal analysis * Automatic 
Recording Photometric An- 
alyzers for NO and H2S « 
Magnetic Permeameters « 
Shorted-turn Coil Testers « 
Other equipment involving 
precise measurement of 
electrical quantities. 





° Philadelphia 32, Pa. 
— Se 
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Instrument applications require depend- 
able motors which will not fail, even in the 
continuous service many must provide. 
That's why many instrument designers reg- 
ularly specify Bodine motors for their de- 
vices. Years of satisfactory use in thousands 
ot applications, have proved the dependa- 
bility of these motors. 


Type K Motors Compact, Popular 


The Bodine Type K motor, with or with- 
out speed reducer, is a highly dependable 
source for low-power requirements. Only 
24%" square, it has found application on 
such instruments as pyrometers, sequence 
or cycle controllers, timers, and other de- 
vices where reliability is essential and space 


Type K Motor with in- 
tegral speed reducer. 





at a premiu 


m. Available from 1/750 to 1/2000 hp, and 


with reducer speeds down to 1 rpm. 


For help 
Bodine app 


in applying a motor drive to our design, ask 
lication engineers. Bodine Electric Company, 


2244 West Ohio Street, Chicago 12, Illinois. 


FRACTIONAL 


HORSEPO 









@ INSTANTLY éanpustion* “° 
@ ACCURATELY icimioaios of 005%. 
@ VISUALLY iaaicates knobs * 


Used effectively in leading labora- 
tories, such as: Harvard University, 
Bell Aircraft Corp., and Hamilton 
Standard Propellers... for measur- 
ing natural frequencies or speed of 
rotating objects, checking or cali- 
brating tachometers, oscillators, im- 
pulse generators, similar equipment. 


C. G. CONN LTD., DEPT. 1111 
ELKHART, IND. 
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Pree Folder 








Please send /ree Stroboconn 
folder containing information 
about operation and applica- 
tion of this new precision in- 
strument. I understand this places me under no obli- 
gation. 


NOT, sane: 











Name Position 
Company-— 

Address 
City. Zone Sute. 



















said, “vacuum pumps were d 
which have speeds, even at 
pressure of one millionth of a 
sphere, much beyond any figu 
ized even ten years ago. 
“Vacuum technique,” he add: ij. 
emerged from the laboratory it 





















( 
methods of the glassblower to that , a 
an industrial field in which the engine, qT 
and the metal welder play an in Ortans wipi 
role... . The recent war served to by; melt 
out new devices such as the magnetr), ie 22! 
and fluorescent-screen cathode -, oa 
tubes, now widely used in televisioy ». C 
ceivers. Ff allo 
“While the early form of Coolid,,me The 
x-ray tube was designed for a may 
mum of 100,000 volts,” he continye 
“subsequent developments in design , 
both the tube and the high-voltay, 
transformer have made it possible ; 
increase the range of operation to — 
tain x-rays corresponding to two y Su 
lion volts. Such tubes have proved and 
ful both in therapeutic work and jn ¢} pee 
inspection of very heavy metal plat elect 
and castings. — 
“The development and applicatio; ee 
electron diffraction in purely scientif dial 
alloy 


investigation and of the electron mic 
scope have been made possible by mea 
of high vacuum technique. This has aly 
led to the production of high-energ 
particle accelerators, such as the cyc 
tron, betatron and synchrotron. 
“The accurate determination of mf 
clear masses by the mass spectrometerft 
another vacuum device, has yielded fu 
damental data for the verification 
the Einstein mass-energy relation. M 
recent application of this device in ga 
analysis and as a leak-detector hav 
proved invaluable.” 









New Method For 


Measuring Lens Response 


DETROIT, Oct. 23—A new degree « 
realism in television, motion picture 
and still photography may result fronf 
a new method of measuring contrasf 


crate connec caeaeaaaenttetei 


characteristics of both optical and elec 
trical lenses which was described toda} 
to members of the American Optica 
Society at their convention in the Hot: 
Fort Shelby here. 

The procedure, developed by Otto # 
Schade, advance development enginee’ 
of the Tube Department of the Rad 
Corporation of America, is also ap} 
cable to contrast measurements for di! 
ferent types of photographic film 
television screen materials. 

Employing what is essentially a te: 
vision pick-up and reproduction systé 
it provides the first known practica 
method of analyzing and rating t 
ability of various types of lenses ' 
show picture detail. 

The theorical values by which lens 
have been rated heretofore, Mr. Schat 
explained, are based on their powe! 
resolution—the greatest number of lin 
per millimeter. However, useful reso''— 
tion for photography and television 4" 
limited, respectively, by the respons 
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AM REQUIRE A VACUUM TIGHT JOINT 
“TE RETWEEN GLASS AND METAL TUBING? 


a the Cerroseal-35 will do the job quickly and permit taking apart 


easily. se 
The procedure: tin inside of metal tubing to depth of joint, 


> ENR ney using any flux. Wash off all flux. Tin outside of glass tubing by 
IM portan: wiping molten alloy on tubing, which has been warmed to alloy’s 
1 to brine melting point, about 244° F. Warm both parts to be joined to give 
: ss, an appearance of wetness and insert glass tube into metal tube. 
agnetror Flow excess alloy into joint to completely fill space and allow to 


hode - rs cool. Recommended alloy film thickness—.002” to .004”. 
Corroseal-35 is one of a series of interesting and useful Indium 
alloys having very low melting temperatures. 


Coolidg They are: 


Vision } 


Melting Temperature 


; Cerrolow -105 *105°F 
a may. = -117 117°F 
Ontinue (oa 136°F 
“eg 147 *147°F 
design of ay -174 174°F 
h-voltag Cerroseal - 35 *244°F 
ani) : ms - 25 *294°F 
“a “4 *Non-eutectic alloys—yield temperatures are those given. 
yn 0 
two m Suggested and actual uses. Fusible links in automatic fire alarm 


and extinguisher devices; in manual reset thermal switches for 
controlling processing; or for signalling rise of temperature, as in 
bearings; thermal safety controls in refrigeration, diathermy and 
electronic equipment. As a proof casting medium for delicate ma- 
chine work, Cerrolow-117 can be poured without fear of over-ex- 
panding metal parts and shrinks but .0002” per inch after casting. 


Delicate soldering in smail instruments will not be disturbed if 


oved Use 
nd in th 
al plates 


cation of 





































Scientif dial covers are sealed with one of these low temperature melting 
on mic? alloys. 
by mean; 
} has als 
h-energ Trademark 
te Registered 
he cyc 
"PERRO de PASCO 7 
Be ul e Copper Corporation 
promete ot. 18 » 40 Wall Street » New York 5,N. Y. 
lded fu 
ation 
on. Mon 
te in gas 
tor hav 
IT 
Donsef 
egree | 


pictures 
ult fron 
contras 
und elece 


ad today 
Optical 
he Hote | 
Otto H 
enginecill ARSHALLTOWN Figure 83 is a very 
ie Rad sensitive instrument utilizing a diaphragm for 
0 appli pressure communication, and is recommended for 
for dif extremely low pressure service. 
film at The following standard dials reading in inches 
i of water are available—0-15”, 0-30”, 0-60” 0-100”, 

ya tel 0-150”. 

system Ounce graduated dials can also be supplied in 
practices a range from 16 ounces to five pounds. 
a It is available in the 2%”, 3%”, and 4%” dial 
. = sizes and mounted in a black enameled, deep steel 
— ' case. Write for details arid price. 

Schad 
2 ARSHALLTOWN manufactures one of the most 
) f line complete lines of indicating pressure gauges—there is a 
emt Marshalltown gauge for every purpose and pressure. 
resolv 
‘ion “"Mlarshalitown Mfg. Co., Marshalltown, lowa 
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DESIGNED for INDUSTRIAL APPLICATIONS 


@ COMPLETE STANDARD LINE AVAILABLE 
@ SYSTEMS FOR SPECIAL REQUIREMENTS 


Any number of related elec- 
trically-actuated operations may 
be simply and accurately con- 
trolled by ATC Timers for both 
sequence and duration. Circuits 
can be any number —from one to 
thousands — either consecutive or 
overlapping. Thousands of ATC 
Timers now installed on indus- 
trial machines and processes 
guarantee maximum production 
and uniformity by eliminating 
errors due to manual attention. 
Write for catalog data today. 










TIMERS: 


AUTOMATIC TEMPERATURE CONTROL CO., INC. 


5212 PULASKI AVENUE * PHILADELPHIA 44, PA 


STANDARD LINE AND SPECIAL 








1,000,000 
OF A VOLT! 


Sensitivity Marks 


ENGELHARD WALL TYPE 


Indicating Pyrometers 


Response to variations of 55 millionths of a 
volt, to show 10°F temperature changes— 
even under heavy operating conditions—indi- 
cates the extreme sensitivity of the Engelhard 
switch-board model Pyrometer. High resist- 
ance per millivolt insures accuracy, regardless 
of lead length or thermocouple resistance. 
Instant readings in either millivolts or tem- 
peratures are by direct deflection. Calibrated 
to your requirements, for one or two types of 
thermocouples in any desired combination. 
For full information just fill out coupon 
below. 


Ee ————— 
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Please send me free copy of Bulletin 400 
NAME 
ADDRESS 


i | 
! 
t 
' 
i 
i 
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CHARLES ENGELHARD, INC. 





850 PASSAIC AVENUE, EAST NEWARK, N. J. 
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dial scale is always 
concentric with the 


pointer travel 


HEISE GAUGES 


STANDARD OF THE WORLD 





The scales of Heise Bourdon tube pressure 
gauges are absolutely concentric with the pointer 
rotation. Errors due to misalignment in mount- 
ing or cutting the scales are avoided since the 
scales are cut from their centers, and are mount- 
ed at the centers on a hollow spindle through 
which the pointer rotates. 

Three sizes: 814 in., 12 in., and 16 in., in 
or: age 0-15 to 0-10,000 psi. Prices from 
$151.60 to $211.20. Write for catalog. ; 








RELAYS and TIME SWITCHES 


Gwe 


Ruggedly constructed to exacting 
specifications that are carefully en- 
gineered to provide ample safety fac- 
tor... quality all the way through! 

Automatic’s relays are not built to 
a price but to an unexcelled standard 
of performance. That’s why they are 


of Diamon vality 


Open Type 
“Can” Type 
With Plug-in 

Tube Base 

A. C. of D. C. 

Midget Relays 
Dual Purpose 



























Relays the choice of so many “big name” 
san posaved manufacturers. 
Moke” or "Break We engineer and build a wide vari- 
Automatic 





ety of stock model relays for practi- 
cally all applications. A staff of com- 
petent engineers will design and build 
relays to fit your requirements. 

Stock models or custom built, ev- 
ery relay we manufacture will deliver 
the same dependable performance 
that has ais the ‘‘Diamond Seal’’ 
line the choice of those who measure 
quality by performance. 


® TIME SWITCHES — Equipped with 
Synchronous Self-Starting Motors 
and Silver Contacts. 


For any load, for every installation, 
look to Automatic for the finest in 
Time Switches and Interval Timers. 


WRITE FOR CATALOG 





Circuit Control 
"Current" and 
“Potential” Relays 






















58 STATE STREET - MANKATO, MINN. 
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| vision picture tube or kinescope, and ail 


| lens to be rated, and a greatly reduc 


| providing a large, easily-studied tels 





| ilar ratings for the electrostatic or ele 
| tromagnetic lenses used in televis 
| camera tubes can be charted by an » 















Automatic VAL Are MEG. CO. 





screen,” 





of photographic film and the iq; 
television frequency channels. Ty ;, 
















| prove picture detail within thes. |i}, 
| tions, the research engineer ; 


fields must strive for sharper contri 
of light and dark picture elements wis 
in lower ranges of resolution—a) 
fifty lines per millimeter in photog, 


phy and ten lines in television. The < 


| tem developed by Mr. Schade aff , 


the first practical means of det: 
the contrast response of lenses 
ranges, or in any specified range f; 
zero to the limiting resolution. 

The equipment consists essentially 
a specimen mount, a lens mount, a , i 
croscope, a television camera, a t¢.N 








oscilloscope, arranged in that order, & 
test pattern made up of a series of ye 
tical and horizontal lines of diminishing 
size and spacing is mounted before ¢) 








image of the pattern is produced, Thi 
microscope enlarges this image befo,iii 
it is picked up by the television camer 







vised image on the kinescope, and 
large, accurate wave-form image on th 
oscilloscope. 

Using this wave-form as a basis, }}; 
Schade has worked out a system f 
plotting curves on a chart to show t 
contrast or detail response of a give 
lens at any degree of resolution. Sim 





















plication of the same principle, wl 
ratings for similar lenses in kinescope 
are established by a modification of t! 
system employing RCA’s “flying spot 
scanning tube to analyze the kinescop 
image. 

“The trace on the oscilloscope can | 
calibrated quickly, easily, and accurat 
ly” said Mr. Schade, “by focusing on th 
photo surface of the television pick-u 
tube a measured amount of light su 
ficient to cancel one of the dark lines 
the kinescope image. This is done } 
mounting a small mirror at an ar 
to superimpose the light slit imag 
the test pattern image, and by using 
phototube to measure the amount ( 
light required for cancellation. 

“A general method has been worked 
out for measuring and plotting the 4 
tail response of lenses, film, and tel 
vision imaging devices in the form ¢ 
curves showing all values of detail r 
sponse from zero to the limiting resol 
tion, and for various angles and colo! 
of light. 

“A simple method is also provided ft 
finding the over-all response of system 
in which several imaging processes 0 : 
cur, such as a motion-picture proce 
involving camera lens, film, and projet 
tion lens, or an even more complicate 
television process where a scene may! 
picked up by a camera lens, transform4 
into an electrical image by a televisi 
picture tube, limited in resolution by & 
electrical channel, reconstructed as 
optical image by a kinescope, and pry 
jected by an optical lens to a views 
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General News 


MBERSHIP AND SECTIONS 

DMMITTEE 

This committee is the first to send the 
itor a report on its work in Phila- 
lphia. The report is not being pub- 
hed here to have space and because 
the committee’s recommendations have 
pt been approved. The final report 
ith approval of the Board of Directors 
mill appear in these columns when it is 
ailable. 

The committee worked on such things 

Student and Foreign Memberships. 

e benefits automatically included in 
e dues of Members and Associate 
Members also received needed study. 
Mpbcommittees were established to 
dy some of these problems further. 


IAL MIDWINTER, MEETING 


ion of tam Advance information has been re- 
ing spoifmived relating to a special mid-winter 
kinescopf peting of the New York Section, to be 
~~ "Eield January 28 and 29 at the Hotel 
__  fmennsylvania, New York, on the gen- 
pe can ial subject of “Modern Pressure In- 
accura@@iruments and Measurements.” The 
ing on ti@eeting will follow the same pattern 
n pick-uggpund successful at the ISA mid-year 
light sugmtional meeting held at the same place 
‘k lines fast Winter. The meeting follows the 
done fapnual meeting of the Institute of 
a oad ‘Meronautical Sciences (ending January 
._- "Bg) and precedes the week-long winter 
Pisin fmeeting of the AIEE starting January 
mount Gi Two technical sessions will be held 
n. iday, January 28, followed by a din- 
n worke@m@er in the evening. The keynote of the 
g the df eeting will be sounded by the chair- 
and tlq@men Of the morning sessions, W. G. 
te J ombacher of the National Bureau of 
orm “f@andards, “Some Problems in the Pre- 
detail "ise Measurement of Pressure.” This 
ig resol be followed by other speakers on 
nd colof™®essure instruments, measuring meth- 
@s and industrial applications during 
vided {me day. The program, which will be 
> systenqigblished in detail in the next issue of 
ap Journal, includes papers on high 
esses “'Pipessure measurements and those of ab- 
> proce@@lute and differential pressures. Stress 
d proje@@ill be placed on recent development 
nplicatefamd the problem of obtaining more ac- 
e may rate measurements. Papers on high 
nsformeeaeessures and vacuum measurements, 
elevisiogamed On dynamic measuring techniques, 
ey aling with blast and engine pres- 
sd as mpte’: are included in the plans. 


and pr 
view 


The Saturday morning session will 
al with the study of instruments for 
atic pressure measurements, such as 
atic, bourdon and sylphon types of 
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pressure elements, as well as differen- 
tial arrangements, such as pressure, 
liquid manometer, oil-sealed and the 
aneroid types. During the afternoon 
session servicing special types which 
entail diaphragms, absolute pressure 
gages, barometers, etc., will be taken 
up. The final part of the afternoon ses- 
sion will be a discussion of how to set 
up a service bench or shop, on a small 
seale, to handle adjustments, repair 
and calibration of common industrial 
instruments. 

This meeting is a special conference 
event arranged by the New York Sec- 
tion as a continuation of the program 
started last year. Hotel accommodations 
have been reserved in the name of ISA 
at Hotel Pennsylvania for the conveni- 
ence of out-of-town attendance, and it 
is especially to be noted that members 
of any ISA section and others inter- 
ested will be welcomed. Correspondence 
should be addressed to New York Sec- 
tion, ISA, Box 608, Merrick, L. I. 


Section News 


This month a slight change is being 
tried. Not all sections send in reports of 
their meetings so, if only those reports 
are published, some sections receive no 
mention in these columns. Some sections 
send only their meeting announcements 
and no report after the meeting is held. 
In past issues I have sometimes written 
a report from the announcement but 
this is a dangerous practice because the 
listed speaker is sometimes replaced at 
the last minute. 

So this month I have tried to write 
something about each section, if I re- 
ceived anything at all. In the following 
“reports,” the signed paragraphs were 
sent in by the correspondents or secre- 
taries. The unsigned ones were written, 
for completeness, by the editor.—H.L.H. 

ARUBA 

The Aruba Section held its 25th regular 
meeting on October 6, 1948, at the Engi- 
neers’ Club, 

The most important business of the eve- 
hing was the election of officers who will 
take office the first meeting of 1949. Those 
elected were: 

President, W. F. Hughes; Secretary, A. S. 
MacNutt; Treasurer, D. Fryback. 

Chairman of Committees: Program, J, L. 
Lopez ; Entertainment, M. W. Morris; Hous- 
ing, E. L. Wilkins ; Membership, W. A. Koop- 
man; Publicity, W. Learned; R. P. C., M. 
R. Holly, 

The rest of the business was routine, 
after which, we enjoyed two sound films 
titled “‘Asphalt Paves the Way” and “Fire 
Fighting,” which were loaned us by the 
Training Division of Lago Oil & Transport 
Co., Ltd, —M. R. Ho..y, Sec’y 


Hugh E, 


Ferguson, Treas. 
Rimbach, Exec. Sec'y. 


CALIFORNIA 

This section was busy in October. The 
Oct. 5 regular meeting was scheduled at 
Statham Laboratories for a talk on ‘“Appli- 
cations of an Electrical Transducer to In- 
strument Design.” Also, at this meeting, the 
balloting on the Section’s new Constitution 
was to be announced. Incidentally, the con- 
stitution committee worked hard and turned 
out a fine job. 

On Oct. 21, a special meeting was sched- 
uled to present the film “Atomic Physics’ 
produced in England, The film begins with 
the discovery by Dalton of the Law of Con- 
stant Proportions, about 1800, and traces 
the discoveries of Cathode Rays, Canal 
Rays, X-Rays, the Electron, Radioactivity, 
the Mass Spectrometer, the Neutron, down 
to recent work with Induced Radioactivity 
and the Atomic Bomb. 

The film’s scientific accuracy is attested 
by the fact that it was produced in collabo- 
ration with such individuals and organiza- 
tions as Prof. Albert Einstein, Prof. J. D. 
Cockcroft, The Royal Society, The Royal 
Institution, and the Cavendish Society, 


CHARLESTON 

Opening the 1948-49 season, the first fall 
meeting was held October 4 at the Woman's 
Club. Forty members attended dinner pre- 
ceding the lecture. At the business session 
before the feature of the evening, Mr. H. J. 
Bowman, Alternate National Delegate, re- 
ported on the meetings in Philadelphia at 
the time of the National Instrument Con- 
ference. All the technical in the 
valley were invited for this “Basic Control 
Instrument Demonstration.” Mr. R, N. Pond, 
Application Engineer for the Taylor Instru- 
ment Companies, used a large stage model 
strip-chart recorder to show the effect of 
each control element. Assisted by Mr. R. 
Brostedt, the speaker varied the type of con- 
trol, adding proportional response, automat- 
ic reset and preact process require- 
ments were changed, 

On November 1, “Fundamentals of Elec- 
trical Measurements” will be the subject of a 
discussion by Mr. 8S. B. Spracklen, Special 
Instrumentation Department, Instrument 
Division, Carbide and Carbon Chemicals 
Corporation, South Charleston Plant. This 
will be a non-technical description of the 
circuits used in d-c. measurement. 

Mary K. ApAMS, Corr, 


societies 


as the 


CENTRAL INDIANA 

The Ripple Aires Quartet entertained the 
section at its October meeting and Mr, Fred 
H,. Sauer of P. R. Mallory Co. gave a talk on 
the use of the spectrograph in metallurgical 
research, 

Sr. Francisco Araos of I 

E. 


Jima, Peru was a 
distinguished guest. y 


Ee. Taywuor, Corr. 


CHICAGO 

Two meetings are scheduled for Novem- 
ber. “The Use of Instruments for Inspection 
and Quality Control” on Nov. 1, at the 
Builders’ Club and “Flow Meter Installa- 
tions” and “Control Valve Installations” at 
the Peoples Gas Auditorium on Nov, 15. 

The October meeting broke attendance 


records according to “Events” the section 
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publication. This was a joint meeting with 

the Northern Indiana and South Bend Sec- 

tions. The program was a panel session on 

“Chemical Plants and Petroleum Refineries 

—Instrument Installation and Maintenance.” 
KANSAS CITY 

On September 28, 1948, the Kansas City 
Section met at “The Crossroads,” with 34 
members and guests present. Mr. R. A. 
Schoenfeld, Vice President, Wheelco Instru- 
ment Company of Chicago, Illinois, pre- 
sented an illustrated talk on “Wheelco Sys- 
tems as Employed in the Various Pyrom- 
eters and Flame-controls.” Mr. Schoenfeld 
covered the basic principle operation of Mil- 
livolt Meter Instruments, and the operating 
principles of the Wheelco Throttitrol, In- 
putrol and their new Electronic Scriber. 

—W. A. REIcHOwW, Corr. 
LOUISVILLE 

Mr. Robert M. Cundiff, Cincinnati District 
Manager of the Bailey Meter Company, was 
the principal speaker at the Sept. 28 meet- 
ing. Mr. Cundiff covered rather broadly the 
subject of power plant measurement and 
control. By means of slides he demonstrated 
primary measuring elements, typical install- 
ations for boiler control, and outstanding 
panel board arrangements, Most of our 
members have a rather skimpy knowledge of 
this subject, and we found it very interest- 
ing and informative. 

Mr. Melvin Johnson, Treasurer of the 
Louisville Section, gave a report on the re- 
cent National IL.S.A. Meeting in Phila- 
delphia, In the absence of President Joseph 
Monahon, Vice President Estus Ballard pre- 
sided. —P. B. Situ, Sec’y. 

MONTREAL 

The first meeting of the season was held 
on September 27 with record attendance. The 
speaker of the evening, H. W. Stoll of the 
Taylor Instrument Company, discussed 
“Flow Measurement,” a highly interesting 
paper which promoted an active question 
period. Mr. Hall of the Foxboro Company 
attended and outlined ILS.A. progress 
towards developing instrumentation curric- 
ula, 

At the close of the session an announce- 
ment was made that a trip to the Imperial 
Oil Refinery, Montreal East, and a talk on 
catalytic cracking and the instrumentation 
involved would be arranged for the next 
meeting. —Georce Rice, Corr. 


NEW YORK 


The New York Section has changed its 
meeting announcement form. After three 
years of using a printed form, they have 
gone to a folded sheet produced by mimeo- 
graph. The results are pleasing and the 
announcement contains interesting news 
bits, a list of new members, etc. Those sec- 
tions still spending considerable money on 
printing might well follow this line too. 
NIAGARA FRONTIER 

The regular meeting of the Niagara 
Frontier Section was held Monday evening, 
Sept. 27, at 8:00 P.M., at the New York 
State Institute of Applied Arts & Sciences. 
A short business meeting was held during 
which it was announced that Buffalo had 
been selected as the host for the 1950 I.S.A. 
convention. 

Mr. O. V. Guenther, Mechanical Engi- 
neering & Metallurgy Labs, New York State 
Institute of Applied Arts & Sciences, spoke 
for a few minutes describing the work which 
had been done toward setting up a course of 
Instrumentation at the Institute. A con- 
siderable amount of equipment has been 
purchased for use in the Laboratory, which 
is being prepared for this course, and Mr. 
Guenther announced that he would be very 
much interested in receiving applications 
from men who could satisfactorily qualify 
as an instructor in this course of Instrumen- 
tation, 

President Boltz then introduced the 
speaker of the evening, Mr. Kermit Fischer, 
President of the Fischer & Porter Co. of 
Hatboro, Pennsylvania. Mr. Fischer, backed 
by many years of experience in the develop- 
ment of flowmeters, was exceptionally well 
qualified to speak on his subject, “Neglected 
Aspects of Fluid Dynamic Theory as Ap- 
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plied to Fluid Meters.”’ Mr. Fischer presented 
a definitely convincing case for the variable 
area type Flow Meter, as compared with the 
familiar pipe line orifice. He indicated that 
the annular stream around the plug or float 
in an area type meter is more uniform than 
through an orifice; that the total head may 
be measured with the variable meter as com- 
pared with the velocity head only being 
available for measurement with orifice taps. 
A very interesting point concerning the vari- 
area type flowmeter, as compared with the 
mate use be applied to the measurement of 
a corrosive gas at high temperature, the 
meter can easily be calibrated, using a non- 
corrosive gas at a low temperature. Mr. 
Fischer also stated that a comparison of 
the Reynolds numbers, derived from the 
ratio of Drv, in which “D” equals pipe line 
M 

diameter, “r’’ equals density, and “v’” equals 
velocity over viscosity, 10,000 is the mini- 
mum Reynolds number with which stabilized 
flow can be obtained with a pipe line orifice, 
stabilized metering can be obtained with 
Reynolds numbers as low as 80, using the 
variable area type meter. 

—W. J. SOMMERS, Corr. 

OAK RIDGE 

The Oak Ridge Section held its 29th 
meeting at Ridge Recreation Hall, October 
6. The first portion of the meeting was 
given over to our National Delegate, N. L. 
Isenhour who gave an excellent report on 
the recent Philadelphia Exposition. 

Following a rather heated discussion re- 
garding proposed constitution amendments 
the speaker of the evening was introduced, 
Mr. C. H. Barnard, Applications Engineer 
of the Bailey Meter Company. His topic, 
“Engineering Development and Application 
of Electronic Type Instruments and Control 
Systems in the Improvement of Process Op- 
erations,” was most ably presented. 

By means of slide projections various cir- 
cuits and applications were explained in 
detail. Mr. Barnard’s wartime service in 
applying automatic control and electronic 
type instruments to merchant and naval 
vessels aroused much interest. 

—J. O. ALEXANDER, Sec’y. 
PHILADELPHIA 

The Oct. 20 meeting is scheduled to have 
an intriguing subject “What Management 
Expects of An Instrument Department.” 
The speaker is to be Mr. R. R. Jackson, 
General Manager, Socony-Vacuum Oil Co., 
Paulsboro, Refinery. Also, a new slate of 
officers is to be elected. 

PITTSBURGH 

With its first regular meeting of the 1948- 
49 season, the Pittsburgh Section has re- 
turned to the Blue Room of the Roosevelt 
Hotel for its dinner and meeting. On Sept. 
27, 42 members and guests gathered for 
dinner at 6:30 P.M., and several more ar- 
rived by the time the meeting opened at 
8:10 P.M. 

The minutes of the May meeting were ap- 
proved as read by the Secretary, who also 
announced that Louise Suckfield was the 
new Editor of Pittsburgh Headlines and that 
the Section now had 180 members, including 
30 students. The treasurer then presented 
his report of current Section finances. 

The National Delegate, Mr. A. H. Shafer, 
gave an excellent report on the recent In- 
strument Fair and National I.S.A, meet- 
ing. Over 13,000 visitors attended the Fair, 
and 42 Sections, with 3275 members 
represented at the Board meeting. He de- 
scribed many details of the meeting, includ- 
ing the election of our past-President S. W. 
Prince as Chairman of the National Histori- 
cal Committee. 

M. S. Jacobs reported on the work of the 
Sections Committee, which acts as liaison 
between the Sections and the National Office. 
Cc, B. Cochrane, reporting for the Section’s 
educational committee, announced that the 
new session of the course on instrumenta- 
tion at Connelly Trade School has opened, 
with 50 men registered. This was followed 
by introduction of the Executive Committee 
and Committee chairman. The meeting re- 
cessed for refreshments—beer and coke. 
The last feature was a Westinghouse sound 


motion picture entitled “Radio 
Heating’, It illustrated the prin 
applications of both induction an 
heating. The meeting was adj 
9:50 P.M, 

In addition to the regular mont 
ings on Mondays, the Section is h 
Friday night meetings in several] 
ing industrial centers. The first of 
held on Sept. 24, at Steubenville. 
Sweeney, of Weirton Steel Co., spx 
struments and Controls Applied t 
ing and Heat Treating Furnaces 

—M. M. FRO 
SAINT LOUIS 

The first meeting of the 1948-49 
was held on Wednesday, Sept. 29 
the Engineers’ Club in St. Louis. Spe; 
the evening was Mr. W. H. Pugsiey 
President in charge of Field Res: 
the Hays Corporation, Michigan C 
whose subject was “Electronic Typ 
ing Instruments for Oxygen, Carlx 
ide, Temperature and Pressure.” 

The system of measurement consis 
sensing element which is connects 
arm of a Wheatstone Bridge cir 
bridge is balanced by means of a mot 
driven rheostat that is operated by the oy 
put of an amplifier that is sensitive to; 
unbalance of the bridge. As soon i 
bridge is in balance, the voltage input | 
the amplifier is zero, the output is Zero, ap 
the motor driven rheostat stops. Revers 
of unbalance of the bridge will cause revers 
al of phase of the amplifier voltage out; 
causing reversal of motor rotation. T) 
motor shaft carries a cam which actuaty 
the pen of the recorder, thus making ava 
able desirable chart characteristics. Thy 
pen will not be at rest unless the bridg 
cuit is in balance. 

The sensing element must be one t) 
changes its resistance when the measur 
quantity varies, It may be a resistance th: 
mometer, heated wire for gas analysis a 
plications, Statham strain gauge for stra 
or pressure measurements, etc. A _ larg 
amount of power is available to drive t! 
pen and associated mechanisms, high ser 
tivity is obtained due to the high amplif 
tion. These instruments should have a wi 
application in measurement and control 

The following are the officers of the Sf 
Louis Section for the 1948-49 season, ending 
June 30, 1949: 

Chairman: Landon C. Lodge, C. K. Willian 
Co., E. St. Louis, Ill. ; Vice-Chairman: Ha 
U. Fisher, Monsanto Chemical Co., St. Louij 
Mo. : Secretary: Wm. G. Lee, National Leag 
Co., St, Louis, Mo. ; Treasurer: C. H. Young 
Socony-Vacuum Oil Co., E. St. Louis, Ill 
Program Chairman: Ed. Ronsick, Econon 
Equipment Co., St. Louis, Mo. ; Membershy 
Chairman: J. T. McFarland, Hagan Con 
St. Louis, Mo.; Employment Committte 
Chairman: Wm. K. Volz, Monsanto Chen 
ical Co., St. Louis, Mo.; Chairman 1949 Ne 
tional Meeting: Phil R. Watson, St. Low 
Mo. 

The next regular meeting will be held 
Nov. 3, 1948, at the Engineers’ Club ins 
Louis. The speaker will be M. J. Boho 
Hagan Corporation, the subject “Steel Mi 
Controls.” The December meeting will be 
joint one with the AIEE and St. Louis Er 
gineers’ Club; the speaker will be Dr. Bec! 
er of The Bell Telephone Laboratories 

H. E. Zerrren, ( 
SOUTH TEXAS 

After a summer vacation from the mont 
routine of meetings, the South Texas % 
tion met on Oct. 5. The meeting was held " 
the new Blue Bonnet plant of the Corn Pro 
ucts Refining Co., which is Corpus Chris 
newest big industrial plant. The plant iss 
under construction; but from what we 5 
of it, we are sure that it will be an interes) 
ing place to work, and a must on the list © 
places to visit while in Corpus Christi 

Committees were appointed to plan 
annual winter dance, and for the nominati@ 
of new officers for 1949. Secretary Hon 
Givens gave a report on his trip 
National convention, and was ably :‘ 
by Mr. B. B. McMullen, the local Marcha? 
merchant, and by Corn Product’s own ™ 
Pierson, in describing the exhibits. 

(Continued on Page 1058) 
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Supervisory Control Systems* 


By LOUIS GESS and ROBERT M. HUTCHINSON** 


INTRODUCTION 

N MANY refineries the batch type of 
crude still is often observed adjacent 
to the most modern type of catalytic 
acking unit. Instrumentation origin- 
ly used for the operating of batch 
ne stills was primitive indeed com- 
red to present day practices. It was 
nerally found sufficient to provide in- 
ations of pressure and furnace draft, 
d possibly a record of the batch tem- 
rature. The units were so small that 
ation of instruments and their obser- 
tion did not present any problem. 
For many reasons, many industries 
ntinue to use batch processes ex- 
sively or for parts of their process: 
ntinuous processes have not been 
veloped, or the quantity of the pro- 
act produced does not justify the cost 
continuous processing. Today, how- 
er, the instrumentation is less simple: 
is not uncommon to see supervisory 
stems such as cascade control for two 
peratures, for temperatures and 
bw, or for temperature and pressure 
ed on batch processes to produce a 
tter product at a lower cost. 






































*Presented at the Third Annual Confer- 
hee of the Instrument Society of America, 








Note: Statements and opinions advanced 
papers are to be understood as individual 
pressions of their authors and not those 
the Society. 

**Chief Application Engineer and Senior 
evelopment Engineer, respectively, of 
rown Instrument Company, a Division of 
Minneapolis-Honeywell Regulator Company, 
Philadelphia 44, Pennsylvania, 














A continuous process has been de- 
scribed as a group of batch processes 
interconnected with a minimum of stor- 
age space interposed between the vari- 
ous stages. In the evolution of con- 
tinuous processing, it became necessary 
to locate the instruments for the vari- 
ous stages in one place, in order to pro- 
vide adequate and economical super- 
vision. The instrument panel board for 
a small unit was often installed in the 
pump house. As the size of the units 
increased, the panel boards grew to 
occupy the entire floor of a second story 
added to the pump house. The subse- 
quent increase in size of units along 
with changes in the location of auxil- 
iaries, such as the placing of pumps on 
or under the unit, and the need for more 
instruments resulted in housing of the 
panels in a building designed especially 
for them. 


THE IMMEDIATE PROBLEM 


With the increase in size of units 
and in complexity of operation, numer- 
ous problems arose such as closer super- 
vision, better process control, and reduc- 
tion of the sizes and costs of control 
houses. In some installations, the pro- 
cess engineers found that transmission 
lag from the point of measurement to 
the instrument and back to the valve 
was causing unsatisfactory control. 
Some panel boards became so long that 
the time required for a board man to 
make his rounds introduced undesirable 
intervals between observations of opera- 
tion. For some processes the required 
instrument houses cost so much and 






occupied so much valuable space that it 
became necessary to make careful esti- 
mates of the value of locating the in- 
struments all in one place. 

The efforts of the past in the develop- 
ment of instruments have been largely 
along the lines of eliminating the hu- 
man factor in process control. This is 
not always a desirable thing to do be- 
cause upsets are generally caused not 
by instruments but by failure of system 
components, and human intelligence 
must be available to prevent or coun- 
teract upsets when the need arises. Even 
automatic controllers cannot correct 
for some failures. Long panel boards 
and the resulting time lag between ob- 
servations of a great many instruments 
may result in serious upsets before cor- 
rective measures can be taken by the 
operator. The use of several operators 
to decrease the time lag and eliminate 
this difficulty has not always been suc- 
cessful because of unequal operator 
levels of experience or division of 
authority. 

Current economic considerations are 
pushing many processing units to 
higher and higher throughputs, at the 
same time pushing the design of the 
process to have smaller and smaller 
capacitances. The failure of a pump, 
for example, for a matter of only min- 
utes may not only spoil an appreciable 
quantity of product, but may cause 
damage resulting in extensive shut- 
downs. At such a time there is need for 
finger tip control available to an oper- 
ator who has immediately before him an 
overall picture of operation of the unit. 


































Fig. 1. The Panel Board of Tomorrow. 
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With the increasingly rigid specifi- 
cations of the end products and increas- 
ing complexity of the process necessary 
to meet all requirements, a higher level 
of operator intelligence is necessary to 
provide fast and unified human con- 
trol with the present control panel 
equipment. Several companies have 
stated that they must employ opera- 
tors of the level of technical school 
graduates in order to obtain the desired 
results. They have further pointed out 
that in order to hold operators of this 
educational level there must be a change 
in the method of controlling the process. 
It will be necessary to devise methods 
whereby possible fatigue due to present 
methods of operation is eliminated, the 
entire process is under finger tip con- 
trol from one location, and the control 
supervision permits more skillful pro- 
vision of an uninterrupted manufac- 
turing process. 

In many installations, the transmis- 
sion lag inherent in locating a pneu- 
matic controller hundreds of feet away 
from the primary measuring element, 
as well as from the control valve, is a 
factor which may cause unsatisfactory 
control. The magnitude of the effect of 
transmission lag is questioned by, some 
engineers but the existence and possible 
importance of it have been brought to 
the authors’ attention repeatedly. In 
many installations the lag cannot be 
eliminated because of the size of the 
unit, the unavailability of a control 
house location which would reduce the 
transmission time, or other reasons. 
Electric controllers would eliminate the 
lag, but they are not applied generally 
to the processes which encounter the 
problems described above because of 
hazardous atmospheres, although elec- 
trical measurement is becoming in- 
creasingly common and _ increasingly 
safe. 


THE “PANEL BOARD OF TOMORROW” 


These points were brought to the at- 
tention of the authors in discussions 
with several process engineers. As a 
thorough investigation seemed desir- 
able, it was decided to approach the 
problem of building a model which 
would offer better and easier centralized 
control, and then discussing it with en- 
gineers from a wide cross-section of 
industries. This model, shown by Fig. 1 
and called “The Panel Board of To- 
morrow” for want of a better name, 
has been discussed with approximately 
100 engineers from a broad cross-sec- 
tion of industry. 

The flow diagram represents the prin- 
cipal piping for a fixed bed catalyst 
unit. The multiple point strip chart 
recorder on the left records pressures, 
the center records thermocouple tem- 
peratures and the one on the right, flow 
and liquid level. The small black dots 
are lamps indicating places at which 
measurements are made. Each lamp 
lights as the corresponding record is 
printed. To the right is a bank of 
switches which permits the operator to 
select any recorded place of measure- 
ment and connects its measuring ele- 
ment so that he gets intermittent 
or continuous indication on the indi- 
cator in the lower center of the middle 
panel. As a possible future develop- 
ment, the bank at the left would provide 
means for going on manual control and 
means for remote setting of the control 
index. 
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The presentation of this console type 
panel naturally drew forth many and 
varied expressions of opinion. Four 
deserve notice here because they were 
heard so many times: 


1. All instrument engineers agreed 
that the provision of means for a 
remote setting of control index is 
essential on any supervisory con- 
trol panel. 

It would be desirable, in many 
applications, to have one recorder 
show all the variables connected 
with a certain section of the pro- 
cess, i.e., temperature, pressure, 
flow, and liquid level on the same 
recorder. 

A form of indication such as sig- 
nal lamps should be provided for 
information concerning valve posi- 
tions, pump operation, or condi- 
tion of other control devices. 
Means for remote pump control, 
including the proper valve man- 
ipulation, should be developed. 


The authors, following these discus- 
sions, recognized the need for a “Re- 
moteset” unit to provide remote setting 
of a control index; that is, the operator 
sitting at the console must be able to 
change the set point of any controller 
from the console. Such a unit will be 
described later in the paper. In any 
further discussion, it will be assumed 
that a Remoteset is an inherent part of 
the panel. 

Although the desirability of recording 
all variables from the same section of 
the process on one chart is generally 
recognized, the feasibility of making a 
reasonably priced recorder for such 
service is still uncertain. A recorder 
for pneumatically transmitted variables 
can easily be used for any variable. The 
technical difficulty of recording thermo- 
couple temperatures on the same re- 
corder, operating directly from the 
thermoelectric potential, will result in 
extra cost. On many units this cost 
will not be justified in the opinion of 
many engineers. 

The authors agree that there is a 
need for indication of pump operation. 
Often upsets are due to pump difficul- 
ties and future developments of the 
panel should provide control of such 
devices in order that pumps and valves 
may be operated from the control room 
in the proper sequence when an emer- 
gency occurs. The authors feel that 
equipment already developed for use in 
railroad signal towers or electrical gen- 
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Flow Diagram) 
Air! 








Pneumatic To 
Electric 
Conversion 
Device 





erating stations can be adapts 
vide the signalling and contro 
for such elements. 
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COMPONENTS FOR SUPERVISOR) 


The next step, a time-consuming oy 
was the development of the componey 
necessary for the panel board ust 4 
scribed. The schematic wiring and pj 
ing diagrams for these components ; 
shown by Fig. 2. There are essentigy 
three components, the strip chart », 
corder, the Remoteset mechanism anj 
pneumatic controller transmitter ;, 
stalled on the unit. These devices me 
all the necessary requirements; name) 
a method for manually changing tj 
set point of a controller located at 
distance, and a means in the controll 
for transmitting measurements back j; 
the board where it would be both i 
dicated and recorded. 

It was the consensus of opinion thy 
the panel board’s flashing lights, whi. 
showed the places where measuremer 
were being taken, served no useful py, 
pose and possibly might be annoyiy 
to operators. A suggestion was mai 
that they be replaced by small gaug 
that would continuously indicate to tly 
operator the measured values and ey 
trol point of each instrument. 

It was decided to combine the mean 
for setting the index of the controlle 
with these small gauges, for sever 
very desirable reasons. Such a con 
bination would remove the Remotes 
from the console, and leave space f 
the installation of thermocouple swit: 
banks and for log books. Of primar 
importance was the fact that the » 
point indication would be on the sam 
scale as that on which the measurement 
are shown. With such an arrangemen}, 
when the control and set point of tp 
locally mounted instrument coincide 
will be indicated by the alignment ; 
the target and pointer of the Remot 
set as shown by Fig. 3. Of some impor 
ance in simplifying operation is th™ 
fact that with the Remoteset locatei® 
on the flow diagram, the operator make 
a change at the point where the chang 
physically occurs in the process. t 

The pneumatic system of the Remotd 
set, shown by Fig. 4, operates on thy 
null balance principle. The set poi 
indicator as shown in Fig. 3, is move 
by turning the set point adjusting knf 
located at the lower right-hand cornef 
If this adjusting knob is turned cloc 
wise, thus moving the set point ind 
cator upscale, force is applied to th 
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Fig. 2. Schematic wiring and piping 
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diagram for Remoteset applications. 
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Fig. 3. Front view of Remoteset. 


bp of a bellows. The movement of the 
bllows causes the supply valve to open 
d increases the air output pressure. 
nce the output air pressure is applied 
the interior of the bellows, in opposi- 
ion to the applied force, the valve will 
vain close when the two forces are 
hual. While this is occurring the trans- 
itted output pressure is being applied 
the setting mechanism in the con- 
oller which moves the index to a new 
psition. 
Records are needed if the operator is to 
bserve the control trend, and they may 
so be needed for accounting. Where 
counting records are required, the 
ansmitter controllers can be of the 
bcording type, although records at the 
bpervisory panel will sometimes be 
Hequate. There are two avenues open 
br presenting a record of the operation 
a unit to operators using conventional 
hdustrial instruments. Each has ardent 
ipporters. 
The first is the use of multiple-pen 
struments, with circular charts, fav- 
ed by those whose applications require 
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Fig 


continuous, uninterrupted records of 
of the process variables because of rapid 
changes. Where critical pressures and 
flows are involved the need for unin- 
terrupted recording may be the deter- 
mining factor in selecting pen type 
instruments. Fig. 5 shows an arrange- 
ment for obtaining such records for 
three controlled variables using pneu- 
matic transmission. A Remoteset unit, 
such as shown in Fig. 3, is necessary 
for each controlled variable. 

The second avenue, for those appli- 
cations where space conservation con- 
siderations outweigh the desire for an 
uninterrupted record, calls for multiple 
point strip chart recorders, such as are 
illustrated in Fig. 6. Each can provide 
records of up to 16 process variables. 
Under optimum conditions, the interval 
between printing two consecutive rec- 
ords of the same variable can be 
numerically equal in seconds to the 
number of records. As for the pen-drag- 
ging instrument of Fig. 5, one Remoteset 
device is necessary for each controlled 
variable. 
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Side view of Remoteset 


There are functional limitations on 
the use of the cyclic printing inherent 
in the strip chart instruments. These 
limitations must be weighed against 
the reduced panel area which is re- 
quired. The optimum printing speed is 
attainable only if consecutive records 
are not widely spaced on the chart. If 
the magnitude of many process vari- 
ables changes frequently, the optimum 
recording time cannot be obtained. How- 
ever, a satisfactory recording time can 
often be attained by recording only six 
or eight variables on one instrument. 
The use of fewer records is endorsed 
by the expressed opinion that the in- 
clusion of sixteen records on one chart 
will be entirely too confusing to the 
operator. 

Several suggestions have been ad- 
advanced for taking advantage of the 
length of the scale on these multiple 
point recorders to spread the records 
over different sections of the chart in 
order to eliminate the possible confu- 
sion of crossing records. At the present 
time, demands for flexibility in chang- 
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Fig. 5. Schematic piping diagram for Remoteset applications using 


Multiple Pen-dragging Recorder. 


Fig. 6. Typical Remoteset panel 
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ing the magnitudes of process variables 
have caused the span of the multiple 
point recorders to correspond with the 
span of the primary measuring instru- 
ment. 

The multiple point recorder is an 
electrical instrument. Therefore, where 
pneumatic transmission is used, some 
means of conversion to an electric signal 
is required, as shown in Feg. 2. Units 
for making the conversion have been de- 
veloped in three general types, most of 
these actuated by a spring and bellows 
unit, which has the conventional trans- 
mitter pressure span, and receives the 
pneumatic signal. The pressure change 
is converted to an electrical change by 
one of three methods: 

1. The first, a direct adaptation from 
many flow meter applications, uses 
an inductance bridge circuit. The 
armature moving in the coils of 
the convertor until is coupled to 
the pneumatic bellows. In order 
to obtain good linearity, the mul- 
tiple point recorder must contain 
a similar inductance coil and 
armature. 

The second uses a linear differen- 
tial transformer for producing a 
calibrated a-c. voltage in response 
to armature motion. This can be 
used with an a-c. potentiometer 
type of instrument having either 
a conventional slidewire or a sec- 
ond transformer. 

The third conversion unit is a d-c 
potentiometer which can be ener- 
gized from the same source as the 
measuring circuit of the recorder. 

All of these methods are expected to 
require little additional maintenance. 
The d-c. potentiometer method is offered 
because it permits high speed record- 
ing of a mixture of thermocouple volt- 
ages and signals received from pneu- 
matic transmitters located on the pro- 
cessing unit. 


FUTURE DEVELOPMENTS 


Future developments of supervisory 
control panels, such as have been de- 


scribed, must be determined by the 
operating results. Various designs have 
been sketched, several are in the process 
of construction, and a few are in every- 
day use. Only by a process of trial and 
error, and by the accumulation of oper- 
ator experience, can some of the schemes 
be proved. 

One development appears to be in the 
near future. That is the inclusion of 
means for switching to manual control, 
and for controlling certain parts of the 
unit manually from the supervisory 
control board. Developments are com- 
pleted on Remoteset devices that pro- 
vide for individual setting of indices 
and then switching to provide cascade 
control. 


Another development which has been 
discussed by many engineers is the need 
for dial switching for indicating a large 
number of variables on one indicator. 
Where the number of variables, usually 
thermocouple thermocouples, is very 
large, dial switching is desirable as a 
means for panel area reduction. 

A need may develop for an “upset 
panel” to which the operator can switch 
certain critical variables during start-up 
or during upsets. Those variables will 
be recorded continuously, and probably 
at a fast chart speed. 


CosT 


Of primary importance is a cost 
comparison of the new with conven- 
tional methods. Because of the many 
factors involved, this can be given only 
in broad terms, without actual cost 
differences. An attempt was made by 
the authors to determine an average 
cost based on some factor such as unit 
area or volume. Cost figures were ob- 
tained from both contractors and those 
who built their own control houses. 
When these were analyzed, it was im- 
possible to determine an average figure 
because of the wide variation in cost 
computation. 


The cost of Remoteset equipment de- 
pends on such factors as the use of 


multiple pen circular chart or 
point strip chart recorders, th 
explosion-proofing converters, 
elaborateness of the flow 

which is placed on the panel bo:ird. 
difference in cost of equipment uppli 
by various manufacturers is als» a f, 
tor in making a cost comparis : 
erally, the Remoteset instrun 
as shown by Fig. 2 or Fig. 5 is moy 
costly than the conventional type; hy 
the authors’ analysis shows that f, 
many applications the higher cost y 
instrumentation is offset by the redy 
tion in control house costs. Cost myq 
be investigated for each individual jp 
stallation. 


ultip} 
eed fy 
nd th 


CONCLUSION 

The console type panel provides ; 
continuous indication within a smagj 
area, and operators can immediately 
observe upsets since a change in th 
position of a pointer will change th 
general pattern on the board. Whe 
upsets do occur they can be follows 
and the trend observed on the strip 
chart recorders. Corrective action by 
the operator is initiated on the fhy 
diagram at the point where the actig; 
actually occurs in the process. If it jj 
desirable, a separate circular chart jp, 
strument, possibly with a faster-thap 
normal speed of rotation, could be cy 
in for trend observations. Use of com 
pact and inclusive panels will not on} 
reduce physical fatigue and make jp 
strumental supervision more attractiv 
to operators of a high intelligence leve 
but it can be expected to result ; 
smoother control and more intelligey 
prevention of process interruption. 

Further work is justified by the ap 
parent possibilities in systems of thi 
type. Extensive development by severs 
manufacturers is now under way. Ulti 
mate proof of the possibilities can on] 
be obtained by further installations iy 
as many industries as possible. The r 
sults of such work will be close 
studied. 
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DR. ARNOLD O, BECKMAN, 


(ISA National Vice-President, 
President California Section) 


I was born in Cullom, Illinois, and 
attended high school at the University 
High School, Normal, Illinois. After 

graduation, I served 
in the Marine Corps 
until the close of 
World War I when 
I entered the Uni- 
versity of Illinois. 
I received a de- 
gree of B.S. in 
Chemical Engineer- 
ing in 1922 and M. 
S. in Physical 
Chemistry in 1928. 
The following year I 
spent at the Cali- 
fornia Institute of 
Technology doing graduate work. Then 
I went back to New York where I spent 
two years with the Bell Telephone Lab- 
oratories working with Dr. Walter A. 
Shewhart in his pioneering work on 
statistical methods of quality control. I 
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returned to the California Institute of 
Technology in the Fall of 1926 and 
continued graduate work, receiving a 
Ph.D., degree in Photo Chemistry in 
1928. I stayed on the chemistry staff 
until 1940. 

During this period I was actively en- 
gaged in consulting practice. One out- 
growth of which was the formation in 
1934 of National Technical Laborato- 
ries, which has been concerned with the 
development and manufacture of in- 
struments primarily for chemical lab- 
oratories and chemical process control. 
Chief Instruments have been glass elec- 
trode pH equipment and spectrophotom- 
eters. Recently Geiger counters and 
other instruments for radioactivity 
measurements have been included. Since 
1939 I have been president of this cor- 
poration. In the interest of obtaining a 
better battery control rheostat, a multi- 
turn rheostat potentiometer (called 
Helipot was developed for use in the 
National Technical Laboratories’ in- 
struments. During the war this device 
became a critical component of certain 
radar equipment. A separate corpora- 


formed in 1944 to manufacture th 
units and to develop additional poten 
tiometric devices. I have been presidem 
of this company since its founding. 

am president also of another corpo 

tion, Arnold O. Beckman, Inc., whi 

manufactures oxygen analyzers am 
gamma ray dosimeters. 

I have been active in Americ 
Chemical Society affairs for many yea 
and have been interested in the Instr 
ment Society of America since its in 
ception. Currently, I am president « 
the California Section in addition 1 
being Vice President of the Nation 
Society. I am also a member of seve 
other professional groups including t 
American Association for the Advan 
ment of Science, Electrochemical 5 
ciety, as well as technical and profes 
sional fraternities including Sigma ? 
Phi Lambda Epsilon, Alpha Chi Sig 

I have a wife and two children, Patty 
age 15, and Arnold, age 11, and en)0 
living in Altadena, California, whe 
we established our home 15 years ag 
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NEW BETHLEHEM FLOW TUBE 


(Gentile Patents) 


NO STRAIGHT RUN LIMITATIONS 
NEGLIGIBLE RESISTANCE TO FLOW 


A constant coefficient over 8:1 range of discharge, higher ac- 
curacy, more economy, greater range—these are some of the 
advantages of the new BETHLEHEM FLOW TUBE. Tested by one of 
the nation's leading hydraulic laboratories, it consists essentially 
of a short, straight length of pipe equipped with two groups of 
pressure nozzles around the inner periphery —one group pointing 
upstream, the other downstream. The nozzle groups are inter- 
connected by common pressure rings from which connections are 
made to the high and low pressure sides, respectively, of a 
standard flow meter. 

To measure fluid flow rate with greater accuracy .. .. more 
economy... investigate this new primary element now! Write for 


your copy of the folder, ‘Bethlehem Flow Tube,” today. 


| j 
BETHLEHEM FOUNDRY, 


& MACHINE COMPANY + BETHLEHEM = PENNA, 
| J 
i / 








TITLE: YEW TIMING DEVELOPMENTS __ 
FOR: ELECTRICAL MANUFACTURERS 
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' SOURCE: HAYDON MFG. CO., INC. 
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These designs are typical of 
line . . . providing timing m 
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SLOW SPEED MOTOR 


New motor engineered to meet 


dem 
for a low cost unit with v, a 


OSCILLATING SHAFT 








Normal rotary movement of drive shaft 
is converted to ott Pagar ok! 
ial linkage between drive w 
wage fy land model #1891, 
using 30 rpm motor, furnishes complete 
30° shaft oscillation every 2 seconds. 
Control of current pulses in electric 

fence timers is typical application. 


SPECIAL THRUST BEARING 








the versatility and wide 
echanisms to meet spec 
|, consult Haydon timing engineers. 
Haydon Engineering Data Catalog. 

Write HAYDON, 2011 Elm Str 


Drive shaft and bearing assembly de- 
signed to absorb vertical thrust. Special 
shaft assembly incorporates ball bear- 
ing; set-screw assures Proper adijust- 
ment of shaft and bearing. Typical 
applications include displays, turn- 
tables, barber poles . . . all installations 
where load on output shaft is heavier 
than can be safely carried by standard 
construction. 


range of the Haydon 
ial requirements. If 
Send for new 


eet, Torrington, Connecticut 





SECTION NEWS 


(Continued from Page 106 

Mr. Pierson gave a descripti: 
Operations”, and the things that 
in the plant when they get into 
showing what part a half milli; 
worth of instrumentation will play 
meeting will be favored by a dis 
uses of the photo-electric cell an 
boscope, by Mr. Sylvester A. Cat 
Naval Air Station, L. NEED! 


TULSA 
“Automatic Control of Fractior 
umns” was the subject schedul 
Oct. 11 meeting. The speaker was 
cent V. Tivy of The Foxboro Co, 


WAYNE COUNTY 

The regular meeting was held Oct 
St. Stephens Episcopal Church Hall. her 
was an excellent dinner and much nforn 
shop talk. The door prize, a pocket ti; 
was won by George Huff. A short 
meeting followed, George Huff, our 
tion delegate, brought us up-to-date o, 
vention business and plans. The 
consisted of talks by members on 
divisions of purometry. We got a lot 
from an exchange of ideas and expe: 
and we plan to have more meeting; 
sort, Next meeting will be held at th. 
place, Nov. 15, and the program will }y a 
talk on Conoflow Valves by Herb Barnur 

-JOHN MACPHERSON, (on 


DUSi neg 


I.S.A. EMPLOYMENT SERVICE 


Forward your letter to INSTRUMENT S0 IETY 
OF AMERICA, 1117 Wolfendale St., 
Pittsburgh 12, Pa. 


SALES ENGINEERING COMPANIES. Manufx. 
turer of highly specialized high pressure rp 
search apparatus—autoclaves, fittings, tubing 
etc., wants Sales Engineering firms to represen 
them in various cities throughout U. §. A. ip. 
cluding St. Louis, Los Angeles, Houston, Cleve 
land, Tulsa, Boston, etc. Excellent opportunity 
in new field of research. Write giving list ¢ 
other products sold and other pertinent dat 
Box 198. 


INSTRUMENT ENGINEER, mechanical engi 
neering graduate, knowledge of flow measure 
ment theory using mercury manometers and 
bellows differential type meters, practical experi 
ence in flowmetering applications, experienced 
in catrying out development programs, know) 
edge of factory methods and small parts manv: 
facturing. Box 199. 


INSTRUMENT ENGINEER. Unusual opening 
for an instrument and control engineer. Exper 
ence in the viscose industry desirable. Loci 
tion, New York. Box 200. 


INDUSTRIAL INSTRUMENT SALESMAN 
Eastern manufacturer recuires experienced sales 
man for New York, New England and Pitt 
burgh areas. The line consists of industrial dial 
and recording thermometers and_ temperatur 
controllers. State previous experience, age and 
salary desired. Box 201. 


INSTRUMENT TECHNICIAN. Atomic power 
work. Should have some experience in electri: 
cal, electronic and mechanical eauipment. Lo 
cated upstate New York. Box 202. 


STEEL MILL SALES ENGINEER. Mechanic: 
Engineering graduate with five years experienc 
in steel mill instrumentation or with combus- 
tion control used in steel mill operation. Apoli- 
cant should have good sales personality. Th 
need for this man is immediate and urgent 
Location Chicago. Box 203. 


INSTRUMENT SERVICE ENGINEER. Mechani 
cal engineering graduate for intensive trainint 
in steel mill instrumentation. Any evverienct 
with steam vower, process or steel mii! instru 
ments will be an advantage. An excellent 0» 
nortunity leadine to Engineering Sales. Location 
Chicago. Box 204. 


TEST ENGINEER for Philadelphia Instrument 
Manufacturer. Work consists of inspection o/ 
materials and inspection and testine of com 
pleted devices, mechanically. hydraulically and 
electricallv. Man with experience in the mainte 
nance of flowmeter earvinment or college gradu: 
ate in M.F., C.E.. or E.E. Box 205 


INSTRUMENT ENGINEERS (two) for applic 
tion work involvine desien, installation and 0? 
eration of chemical plant process instrument? 
tion. B.S. deeree in engineering reauired. Loc 
tion Texas. Box 206. 





